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These and other important facts about 
the exclusive and patented features 
found only in Dayton Cog-Belts are 
verified by leading engineers and pro- 
duction managers in thousands of 
industrial plants. 

Factory executives and machine opera- 
tors quickly recognized that the cogged 
inner surface and laminated construc- 
tion of Dayton Cog-Belts permit them 
to bend easily around even the smallest 
pulleys—without distortion or buckling. 
This permits shorter center-to-center 
couplings and saves valuable floor space. 

The patented reinforcement that gives 
extreme crosswise rigidity and prevents 
squashing in the pulley grooves is 
equally important. And since the sides 
are die-cut—not molded—Dayton Cog- 
Belts have greater gripping power at any 
speed. There’s no slipping or sliding— 








URCHASING AGENT AND PropucTioN MANAGER 
HOLD A CONFERENCE ABOUT V*Betts 





less tension is required—and there’s less 
wear on bearings. Thus the Dayton Cog- 
Belt is the only V-Belt combining 
maximum flexibility and extreme cross- 
wise rigidity. 

Because of these exclusive features and 
other operating advantages Dayton Cog- 
Belt Drives are 
saving money, time 
and work in thou- 
sands of industrial 
plants. They save 
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P.A.—... And why do you 
prefer Dayton Cog-Belts? 


P.M.—Because they’re built 
right to give long, efficient 
service. 


P.A.—What do you mean 
by built right? 


P. M.—Well, first, they’re 
built to bend. without dis- 
tortion; second, they don’t 
squash because they have 
extreme crosswise rigidity; 
and third, they have 
greater gripping power 
with less tension because 
the sides are die-cut. 


floor space—no dressing or lubrication 
is required—they last longer, hence belt 
replacement costs are lower; often cut in 
half—and they are clean—quiet—rugged. 

These are only the high spots—let us 
send you complete information without 
cost or obligation. 
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THE DAYTON RUBBER MEG. CO. 


DAYTON, OHIO 


Factory Distributors in Principal Cities and all 
Westinghouse Electric and Mfg. Co. Sales Offices 


COG-BELT DRIVES 


Also manufacturers of Dayton 


Fan Belts...Dayton Red Tube 


Radiator Hose... and the famous Dayton Thorobred Tires and Tubes 
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«©... Brastol’s Pyrometer Controllers 
have in all ways proved satisfactory”’ 





N the six zones of an electrically heated anneal- 
ing and normalizing furnace, temperatures are 
regulated to within a fraction of a degree by six 
Model 479 Bristol’s Controllers. According to 
this Bristol’s user, Canadian Acme Screw and 
Gear, Ltd., Toronto, “Bristol’s Pyrometer Con- 
trollers have in all ways proved satisfactory for 
our installation and heartily recommend their use.” 
In keeping with the pace that has marked recent 
advances in the development of steel, alloys and 
non-tarnishing metals, Bristol’s Pyrometer Con- 
trollers are assuring the more exacting standards 


of precision in high temperature measurement 
and control which the science of heat treatment 
today is prescribing. 


Bristol’s Indicating, Recording and Control 
Equipment for plant processes and industrial 
dperations is so complete and diversified in design, 
type, method of operation and applicability that 
several solutions of a given problem are often 
available. This permits the selection of the one 
best control which gives the maximum economy. 


Feel free to consult us. 


THE BRISTOL COMPANY WATERBURY.SHY\CONNECTICUT 


Branch Offices: Akron, Birmingham, Boston, Chicago, Detroit, Los Angeles, New York, Philadelpbia, Pittsburgh, St. Louis, San Francisco 


TRADE MARK 


BRISTOLS 


REG. U.S. PAT. OFF. 


PIONEERS IN PROCESS CONTROL SINCE 


1889 
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“How long 


will my job last?” ¥ 


Lay-off pay takes the sharp edge off 
this worry for Wrigley employees 


OME fourteen months ago when we considered the 
S idea of raising wages and.reducing hours, and before 

the NRA came along to tell us what a living mini- 
mum wage was, we thought the best way to find out was 
to make a survey of our people and determine for our- 
selves just what a living wage might be among various 
classes of employees. 

During the course of this survey we discovered that 
among our factory people it was not so much a question 
of how much they were earning per hour, per week, or 
per month, or their working conditions, but how long 
were their jobs going to last—and this worry was natural 
as all about them people were being laid off without 
warning. 

We have always assumed the responsibility of furnish- 
ing employment and have kept going even in spite of an 
urge to shut down and conserve, but our people have had 
to rely for the security of their jobs solely on goodwill 
and the record of past performance. They have had no 
assurance that in times of extreme business depression, 
such as we have just gone through, we would not become 
panicky and let them out for a longer or shorter period 
of time in an effort to save expenses—their services being 
about the only expense not contracted for in advance. 
We now are willing definitely and firmly to commit our- 
selves to our employees just as we do under material 
contracts or advertising contracts. 

In brief the plan is as follows, and we want to stress 
the point that it is a plan for “EMPLOYMENT AS- 
SURANCE” and not “Unemployment Insurance.” It 
provides that any steady employee, who has been with 
us for six months or more, will receive a contract for 
employment at an agreed-upon wage for one year. If 
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This article is part of a letter by 


Philip K. Wrigley 
President, Wm. Wrigley, Jr., Company 
Chicago 


to bis own organization explaining, more 
completely than it has been explained else- 
where, a program designed to meet the work- 
ers’ most basic ambition, stability in em- 
ployment 


for any cause lay-offs should be necessary, the company 
may lay him off, but, if it does so, it agrees to pay to 
the employee a percentage of his best base pay for a 
given period of time. Both the percentage and length 
of time are on a sliding scale, with the people receiving 
the lowest pay getting the highest percentage, on the 
theory that the smaller the pay the less opportunity the 
individual has to lay anything aside for a rainy day. 
The plan ranges from 80 per cent on the lowest salaries 
down to 60 and 40 per cent, etc., and includes all steady 
employees getting $6,000 a year and less. The number 
of weeks that such pay will continue depends upon the 
length of service. Anyone who has been with us more 


than six months and less than two years, for instance, 
will be paid lay-off pay up to 16 weeks ; from 2 to 5 years 
—up to 20 weeks; from 5 to 10 years—up to 24 weeks; 















UNEMPLOYMENT PAY 


1. The basis for determining unemployment pay will be your employ- 
ment base rate in effect at the time of your lay-off. 














































_. 2. Your unemployment pay for lay-off periods will be figured as follows 
fof theJength of time provided in paragraph (3): 


~~ * a. Eighty per cent. of your employment base rate, if your hourly 


rate is.! cents or less; 





b. Sixty per cent. of your employment base rate for so much of 


66 


your hourly rate as is in excess of. cents and not more than 


1352 





c. Forty per cent. of your employment base rate for so much of 


132 


your hourly rate as is in excess of _ cents. 


EXAMPLES 


If your hourly rate is 50c you will receive for each hour you are laid off: 
80% of 50c or 40c per hour. (Under (a) above.) 


If your hourly rate is 80c you will receive for each hour you are laid off: 


80% of... 06 which is > .528 (Under (a) above.) 


plus 60% of. $. 14 which is $ . 084 (Under (b) above.) 


making a total of 0.72222. per hour. 


3. The total time during which you shall receive unemployment pay, 
whether made up of a small number of hours each week or a large number 
of hours during a continuous lay-off period, varies, depending upon the 
length of time you have worked for the company, as follows: 


560 


a. If you have been with us less than two years... 7 neces hours, 
which at your present work classification of.......c..<------ hours per week would 
be equivalent to a total of 16 weeks of continuous lay-off. 


b. If you have been with us more than two years and less than 


five ite ee hours, which at your present work classification of 


35 hours per week would be equivalent to a total of 20 weeks of 


continuous lay-off. 


c. If you have been with us more than five years, and less than 


840 


ten years, =~_..-hours, which at your present work classification of 


ieee .-hours per week would be equivalent to a total of 24 weeks of 
continuous lay-off. 
7 980 


d. If you have been with us more than ten years hours, 


which at your present work classification of 59 hours per week 
would be equivalent to a total of 28 weeks of continuous lay-off. 








Your unemployment pay protection in each yearly contract period is 
limited to the hours specified above. If your first contract period is for a 
fraction of a year, your protection shall be for the same fraction of the hours 
so specified. 


4. You will not expect and will not receive unemployment pay for 
periods of sickness or accident, or if during lay-off period you get any 
public or private relief, however provided, or if you receive any pay for 
work elsewhere. 


5. In the event that you assign, voluntarily or involuntarily, any rights 
to the compensation provided under this contract, your right to unemploy- 
ment pay shall terminate. 





















A similar schedule of lay-off pay for employees paid by the week provides for (a) 
80 per cent of employment base rate if rate is $24 a week or less; (b) 60 per cent of 
the rate for that part of it in excess of $24 and not more than $48; (c) 40 per cent 
for that part in excess of $48 and not more than $72; (d) 20 per cent for that part 
in excess of $72 a week. For example, a $40 employee will receive $19.20 a week 
under paragraph (a) and $9.60 under (b), making a total of $28.80 a week. Total 
time will depend, as with hourly workers, upon length of service 


and over 10 years—up to 28 weeks, 

This assures an employee a definite 
income for a definite period of time, 
regardless of conditions beyond his 
control. It is a backlog for him just 
as the surplus of the company is a 
backlog for the stockholder, assur- 
ing him of some dividend even though 
the company is temporarily shut 
down and not earning it. As the sur- 
plus of the company is the backlog 
for the .stockholder, it seemed right 
that the stockholders share some of 
this assurance with the employees for 
their backlog. The stockholders, 
therefore, voted at the Annual Meet- 
ing on March 27, 1934, to set aside in 
surplus up to One Million Dollars, 
which could be used, if necessary, for 
lay-off pay to employees. This mil- 
lion-dollar fund is the assurance to 
the employee that the plan will be 
carried out. 

This amount of money could have 
been set aside in a bank, or insured 
in an insurance company, but we do 
not believe this is the right idea, as 
it means the employee would have to 
look to some company other than his 
own for his security. 


A Company Responsibility 


It is our idea that any company, 
which is in a position to do so, should 
assume the full and not only a part 
of the responsibility of taking care of 
the people within its own organization 
in slack as well as boom times. For 
instance, while the employee is receiv- 
ing lay-off pay from the company he 
must not accept relief or compensa- 
tion elsewhere. We believe that the 
rate of lay-off pay is high enough to 
take care of him. We wish to pre- 
vent the cluttering up of public relief 
rolls or flooding the market with 
cheap labor. Otherwise, because of 
receiving partial compensation from 
one firm, the employee could afford to 
work for another for less than stand- 
ard pay. 

This plan may sound idealistic to 
some people, but we are firmly con- 
vinced that the company as a whole 
will benefit by its adoption. The suc- 
cess of any concern depends entirely 
upon the productiveness of the people 
who do the actual work, and if they 
are free from worry and feel that the 
firm, of which they are a part, is 
whole-heartedly cooperating with 
them, we believe it is human nature 
for them to give their best in return. 
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Figure 1. Lead grids are cast in the die-casting machine in the background, then conveyed to a trimmer. 





Trimmed plates are piled on the skid. Trimmings and rejects are fed back into the melting pot 


Cost, Health, and Safety Sai 
“Conveyorize.” Solar Did 


F, F. Stoll 


The Mathews Conveyor Company 
Milwaukee 


OWER costs were, of course, one of the factors 
which led the Solar Corporation, when it moved 
to a new plant in Milwaukee, to install mechanical 

equipment for handling its storage batteries in process. 
The use of conveyors, shortening the number of steps 
the heavy lead batteries have to be moved, has sub- 
stantially reduced the cost and confusion of manual 
transportation. Where the organization was hard pressed 
to get out each day’s schedule with the previous set-up, 
an only slightly augmented crew now turns out 400 per 
cent of hand production capacity with ease. This capac- 
ity could be doubled so far as the conveyor system is 
concerned, as all key units have variable-speed drives. 

The effect on costs is obvious enough, but labor costs 

form less than 10 per cent of the cost of a battery. Two 
other important factors, however, entered the picture. 

One of them is the risk to health in the lead trades. 

Although the use of respirators and other health meas- 
ures are enforced, and while the company, by care and 
regular health examinations and blood tests, has con- 
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as compared with lot, manufacture. 


trolled and’ minimized the danger so far as it can be 
controlled, it was felt that wherever human contact with 
lead and lead oxides could be avoided it should be done. 
Conveyorization has substantially reduced the dangerous 
incidental and regular contacts of men with lead. 


Result: Better Batteries 


An additional reason for the use of conveyors is the 
greater uniformity which can be secured by continuous, 
Under the old 
plan, battery plates were put into the oven in batches. 
No matter how carefully temperatures were watched, 
it was difficult to avoid variations in the successive stages 
in drying. Now the plates pass at a constant speed 
through an oven in which the successive zones of moist 
heat, dry heat, and gradual cooling can be constantly 
maintained in a fixed relationship. 

Similarly, greater uniformity in charging has resulted 
from the improvement in setting up batteries for form- 
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Figure 2. After the battery plates have been pasted and dried, they are 
“burned” (over at the right). Wooden separators are inserted (center), and 


the plates are started toward the charging room 





Figure 3. An overhead conveyor runs up and down the charging room, dividing 
it into three banks. The operator never has to walk more iran eleven fect 





Figure 4. As formed batteries, without acid, leave the charging room, they 
are transferred to a roller and belt conveyor which descends at this point 
for sealing and other operations 
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ing the plates by electrical charge. 
Particularly in the final charging 
and testing process, which com- 
pensates for any previous variations 
in potential, does the new company 
charging line provide uniformity 
and automatic control. 


Die-Casting 


Storage - battery manufacture, 
while calling for expert knowledge 
in forming the plates, is compara- 
tively simple in general outline. The 
lead grids are cast in a die-casting 
machine, shown in Figure 1, are 
piled on skids, and stored across 
the aisle ready for the next process, 
which consists of pasting or work- 
ing a smooth firm coating of moist 
lead oxides mixed with suitable 
binders into the interstices. The 
plates thus formed are then dried in 
a continuous oven, one feature of 
which is an intermittent safety igni- 
tion by a spark plug in the line of 
the gas discharge, which averts any 
possibility of the gas going out and 
accumulating an explosive charge in 
the oven. 

Emerging, the plates are next as- 
sembled into positive and negative 
groups which are “burned” or 
welded together. The burning 
tables, shrouded by ventilating 
hoods, can be seen in the back- 
ground at the right in Figure 2. 
Groups of burned plates are then 
nested upon wooden pallets and 
moved via roller conveyor to the 
next operation, which consists of 
putting wood separators between 
the positive and negative elements. 
Thus assembled, pallets full of 
groups are loaded into empty trays 
of the trolley conveyor shown in 
the foreground. 

This conveyor is destined to carry 
the groups to the next operation, 
in the forming room shown in 
Figure 3. Here the groups are 
set up in acid vats and temporarily 
connected to the d.c. bus bars for 
the electrical forming charge. 

Traditionally, in a battery form- 
ing room, a conveyor enters and 
runs down one side of the room. 
The man picks up a tray of groups 
and carries it to the vat. Some vats 
are, necessarily, clear across the 
room. In the Solar plant, as the 
picture shows, the conveyor line 
runs up and back over two aisles 
which divide the charging vats into 




























































three banks. In no case does the 
man have to handle a pallet of 
plates a longer distance than eleven 
feet. Average handling is little 
more than half this distance. 

When the groups are formed, a 
load of hard rubber containers is 
sent down the trolley conveyor line. 
The formed groups are taken out 
of the vats, inserted in the boxes, 
and replaced on the conveyor car- 
riages. 

As the carriages leave the room 
to return for fresh loads, the 
formed batteries, empty of acid, are 
transferred to a roller and belt con- 
veyor, whose descending delivery 
end. is shown in Figure 4. Here 
hard rubber covers are being put 
in place by the man in the fore- 
ground. Lead connectors and bind- 
ing posts are then attached, and the 
battery is sealed by a plastic bitumen 
compound. For this sealing opera- 
tion, the gas heater which keeps the 
compound liquid, together with the 
container and the nozzle through 
which the compound is applied, is 
mounted over the line on a minia- 
ture shuttle truck (shown in the 
middle of Figure 5) with wheeled 
cross slides which permit the oper- 
ator to follow the joints of the bat- 
tery top flexibly and accurately, 
with no spilling of the sealing com- 
pound. 

In the foreground is a vacuum- 
operated tank which permits the 
rapid filling of the battery cells with 
acid and eliminates spilling and 
waste. 

At the end of the final assembly 
line, the nearly finished batteries 
pass around a curve of 180 degrees 
through a paint spray booth and re- 

,turn on the line shown in the back- 
ground of Figure 5. 


Boosting 


This line, shown in more detail 
in Figure 6, gives the final booster 
charge and test to the batteries. It 
consists of a pallet conveyor line 
which moves at a controlled speed. 
On this conveyor, batteries are set 
up in groups, as shown in the fore- 
ground. Each group is connected 
to a panel which rides with the con- 
veyor. As it rides, it makes con- 
tact through trolleys with two 
overhead power lines. 

Each panel contains a switch, a 


(Continued on advertising page 48) 
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Figure 5. The third man in the line is performing the sealing operation 
described in the text. A vacuum-operated tank in the foreground permits rapid 
filling without spilling any acid 


Figure 6. Here batteries get the final booster charge. A panel rides with 
each group and makes contact through trolleys with overhead power lines. 
Instruments on the panel show the progress of the charge 


Figure 7. Delivery end of the same line. Left, a high-rate discharge test. Note 
how the batteries are then tilted so that the second man can use his closing 
tool more effectively 








Leuts K. U: rquhart 


Associate Editor 


Blank’s the other day to get some things and she 

stopped me. So darn good-looking I fell. Be- 
sides, I figured if every one would go out and buy an 
extra set of chessmen—” 

“—it would put the country right back on its feet. 
What’s the queen made of? Looks like ivory.” 

“But it isn’t. And it isn’t one of your cheap imita- 
tions. It’s a material that’s beautiful in its own right. 
You know, one of those plastics.” 

“You don’t mean the same material that’s in those 
use-me-later-for-something-else boxes we’re buying for 
the new gift line?” 

“Same, only different. They’re both phenol-formal- 
dehydes—you see I’ve been checking up—but the boxes 
are molded and the chessmen are cast.” 

“Sounds pretty much the same thing to me.” 

“Me, too, until I found out that in molding they use 
a filler like sawdust or asbestos. And they do the mold- 
ing in steel dies under pressure and at about 350 degrees, 
while the material used in making the queen here was 


<“ Si QUEEN, isn’t she chief? Dropped in at 
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Yes, People Do Like Plastics 


A March article cited the 
increasing popularity of 
molded plastics. But for 
sheer beauty the cast phe- 
nolics get the call 


cast in a lead mold. No pres- 
sure. No filler. Not so much 
heat. The basic material is 
about the color of honey and 
the dyes go clear through, so 
you get the same depth of 
color that you find in precious 
or semi-precious stones—em- 
eralds, rubies, rose quartz, 
jade, onyx, and so on. You 
can also get mottled effects, 
two-color _ combinations. 
Comes transparent, translu- 
cent, or opaque. I warned 
you I’d been looking this stuff 
up.” 

“What if I touched a match 
to your queen?” 

“She’d get hot. In fact, 
she’d char. But she wouldn’t 
burn. I mean as soon as you 
took your match away she’d go 
out. Also she’s light, odorless, tasteless, resists most 
acids. And there’s a warmth in this material that’s 
missing in the precious stones we were talking about.” , 

“Of course you wouldn’t want a cold queen. But tell 
me something. I understand dies are expensive. How 
about the molds for this chess set?” 

“Oh, they’re cheap enough. You see, the chessmen 
aren't cast in this final form. In that respect the cast 
phenolics are quite different from the molded. The 
latter come already finished. You buy ’em that way 
from the custom molder. These cast resins you buy in 
rods, sheets, or tubes, and then they’re machined or 
what not. Also, you can get special castings for such 
things as handles, knobs, anything that doesn’t require a 
split mold. Rods, for instance, can be had in diameters 
ranging from, say, three-eighths of an inch up, and in 
lengths of around twenty inches. They also come square, 
hexagonal, octagonal, or fluted. The queen now was 
probably once a piece of rod and was then turned out 
and finished up just as if she’d been made of wood. 
She’s a beauty, isn’t she?” 
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“Handsome, my boy, is as handsome does.” 
“Cast resins aren’t bad actors, if that’s 
what you’re driving at. There are no fillers, 
remember, to dull tools. Either carbon or 
high-speed will do. You can saw these ma- 
terials with hand saw, hack saw, ’most any 
kind of saw. They drill readily. Standard 
taps and dies are used for threading. The 
stuff can be bent or formed. Just has to be 
dipped into hot water for a few minutes. It 
can also be turned or milled on automatic 
screw machines, lathes, or milling machines.” 

“Polishes nicely. I can see that.” 

“Has to be polished, chief. Doesn’t look 
like so very much when it comes out of the 
molds. But the polishing’s easy. Can be 
done on a regular buffing wheel or tumbled. 
Depends on the part you’re making. Another 
advantage is, you can shrink it in case you've 
got a handle or a knob that has to be fas- 
tened to a tang or a stud—a knife handle, for 
instance.” 

“No limitations, I suppose?” 

“Sure there are. It’s cast and not pressed. 
Think of a cast-iron part and one made of pressed steel 
and you can picture the difference between cast and 
molded plastics. If you want beauty more than any- 
thing else, though, the cast kind gets the call.” 

“Does this material have a trade name I’d know?” 

“Sure. One’s Catalin. Another’s Bakelite Trans- 
parent Resinoid. Also Marblette.” 

“What’s it being used for?” 

“Keep your seat. Aircraft fittings, automobile hard- 
ware, costume jewelry, fountain pens, cutlery handles, 
lipstick holders, billiard balls, handles and knobs for 
electrical appliances, poker chips, transparent gages, pipe 










































Where’s the woman who can resist cherry red salt and 
pepper shakers with chromium-plated leaves and stems; 
costume jewelry in colors she likes and at prices she can 
afford to pay; knives and forks with handles in striking 
two-color combinations? 













stems, teething rings, umbrella handles, builders’ hard- 
ware, salt and pepper shakers, bag frames, buttons, 
vanity cases, clocks, knitting needles—” 

“Enough. I think I catch on. Now come clean. 
What’s on your mind?” 

“Those automatics that aren’t working. People do 
like plastics, you know. I’ve been talking it over with 
some of the boys, and we’ve a few ideas we can maybe 
work out and put that idle equipment to work.” 

“Just what I thought. A little high-pressure selling. 
Well, young fellow, it looks like your move.” 
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Does Your Plant 
Need a Shave? 


What happened to Doc can easily 
happen to others 


Frank B. Rae, Jr. 


LONG about the Cleveland, Ohio 

A fourth day of the | - _ 
Argonne mess, Doc 

X tossed his knives and scis- 

sors into a corner of the aid 

station and went drunkenly 

“over the hill.” 

There was nothing we 
could do about it. He simply 
went ga-ga and lost his guts. 
Wounded came in faster 
than he could take care of 
them—there was a shortage 
of every needed supply— 
he’d had sleep only in night- 
mare snatches — hunger — 
cold—rain—mud—filth. 

So Doc X, crazed with the exhaustion of depression, 
threw down his instruments and went “over the hill.” 
And that is a pretty serious thing for an Army medical 
officer to do. They bust ’em for that. 

About two hours later a jaunty figure came cakewalk- 
ing back. Nothing else quite describes that walk. His tin 
hat was cocked at an impudent angle. His shoulders were 
square, his legs had spring, he was buttoned as neatly as 
a lieutenant in Chaumont. Stripping his blouse and roll- 
ing up his sleeves, Doc X went back to work. 

The miracle was wrought by a dull-bladed safety razor. 
When Doc went “over the hill’’ (he told me afterward) 
his one coherent thought was a protest against dirt. 
“Gawd, if I could only get a shave!” The medicos back 
at the evacuation hospital lent him barber tools, found a 
little hot water. One even dug up a tin of talc. And so 
Doc X, who had “gone over the hill,” came back again— 
his morale restored by a shave. 








Doc gets a shave 
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Dirty Plants Sap Morale 


The other day I was in the branch factory of one of 
America’s most important industries. Like a lot of 
others, these people have taken it on chin and shin these 
last years, and with commendable common sense have cut 
expense to the thinnest veneer. Nobody can quarrel with 
that. But as we talked about this problem of pumicing 
another gnat’s eyelash from the seemingly irreducible ex- 
pense minimum, it came out that the building’s windows 
had not been washed for more than two years. 

I do not know the cost of window washing, but I do 
emphatically know the cost of unwashed windows. A 
grimy window does something more than advertise pov- 
erty, it saps morale. It makes depression a reality. 

The same is true of grimy walls. I have business with 
a factory which has had a very tough time indeed since 
1931. Piant executives recently told me they had “tried 
everything’”—new products, a wage system based upon 
net results, a rearrangement of equipment, a hundred ex- 
pedients, some of which called for courageous spending 
and others for drastic savings. 

Among the savings has been paint—they haven’t used 
a drop for years. Asa result this factory and its offices 
look like the meanest hovel in Shantytown across the 
tracks. Gloom pervades it as thick as a London fog, and 
executive thinking within those drab walls is not only 
tinctured with but steeped in indigo. 

And then—lighting. A very large proportion of indus- 
trial lighting today seems designed to accentuate the de- 
pression rather than to aid seeing. Ancient, blackened 
lamps are kept in service, dust and soot accumulate on 
globes and reflectors, wattages are reduced. One can 
argue the labor loss of such mistaken lighting economy, 
but that isn’t the largest loss—the real loss is in morale. 
And what’s worse, it is the thinkers and planners of the 
organization who suffer most and most expensively from 
this drain on morale because they are men of the creative 
and inspirational type, always sensitive and sometimes 
temperamental. Such men cannot work continuously 
under a blanket of gloom. 


So—a Clean Shave 


A good many fine men in American industry have more 
or less “gone over the hill” during this depression and for 
pretty much the same reason that Doc X did in the 
Argonne—grime and depressing environment. 

What they need, I think, is just about the same thing 
that Doc needed—a clean shave. 





Maybe your plant 
needs one too 
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Formulas can predict 
accurate labor costs 
on jobbing work 


G. J. Stegemerten ; 


Superintendent of Time Study 
Westinghouse Electric and Manufacturing Company 
East Pittsburgh, Pa. 


Last month, a discussion of core-making varia- 
bles. Now, other molding variables and how 
the time-study man actually gets the time values 
for all operations required on a given casting 


core-making time, the other operations 

seem simple in comparison. Molding 
work can be divided into bench, floor, pit, and machine 
molding, with further subdivisions for flask size or kind 
of machine. 

On bench molding the variables are: Classification 
of the job as simple, medium, or complex ; area, number 
of parts per pattern, which includes two-part patterns 
and patterns having loose pieces; the perimeter of the 
pattern at the parting line (affecting patching time) ; 
number and nature of cores; reinforcing requirements ; 
number of chills used; number of extra risers on 
chunky work; flask size; and frames, if used. All of 
these variables are readily determined from inspection 
and measurement of the pattern. 


\ FTER considering the variables that affect 


More Than One Pattern in a Flask 


Many of the patterns molded on the bench are small, 
and often it is possible to include more than one in 
the flask. The time for such operations as draw 
pattern, repair around parting line, and reinforce is not 
affected by the number of patterns in the flask, because 
these operations must be performed on each pattern 
separately. Operations such as fill flask with sand, peen 
and ram, cut sprue hole, and so on are per-flask opera- 
tions, and the time for performing them must be 
distributed equitably over all the patterns in the flask. 
This situation is handled very effectively by taking 
into account the area of the pattern at the parting line. 
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Don’t take that job 
unless you know tts cost 





Foundry work has been chosen to illustrate how 
the labor costs of any job may be predetermined 


A study in our foundry showed that, if the pattern 
area was 50 square inches or over, only one could be 
put into the standard flask used by the bench molders. 
If the pattern area was between 25 and 50 square inches, 
two could be put in; if between 15 and 25, three; and 
so on’ until the minimum was reached. Thus, if the 
time for the operations that are common to all of the 
patterns in the flask is split up in accordance with the 
amount of flask space each pattern occupies, the time 
required for doing these operations will be properly 
allocated to each pattern or casting, and the resulting 
cost will be accurate. Incidentally, this plan automati- 
cally insures that the molder will fill his flask to the best 
advantage so that he can meet the time allowance—an 
important factor when work is slack. 

The variables that surround floor molding are similar 
to those previously listed except that usually only one 
pattern is made in each flask. 

The most important vibrator machine molding vari- 
ables are: Classification of cope and drag separately 
as simple, medium, or complex; number of castings per 
plate; number and kinds of cores, number of nails used 
for reinforcing, and whether set head up or head down; 
number of risers; number of chills ; loose pieces ; venting 
requirements; and flask size. Other types of molding 
machines require the consideration of similar variables. 

The melt-and-pour-metal operation includes all of the 
work of operating furnaces, pouring off the charge into 
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Figure 2. Sketch 
of simple casting | iu 

















ladles, transporting the molten metal to the molds, and 
pouring off the molds. The time for doing this opera- 
tion will vary greatly depending upon the type of fur- 
nace used, the characteristics of the metal or alloy melted 
and poured, the possibilities of working steadily, and 
like factors. In general, however, the factors that will 
affect the time under any given set of conditions are 
the shipping or final weight of the casting and the metal 
ratio or yield. This last, the ratio between the number 
of pounds of metal melted and the number of pounds of 
finished castings obtained, must be known in order to 
determine the time for charging furnaces, handling ingot 
metal and scrap, and similar work. 

If a number of different alloys are used, as in many 
brass foundries, a metal ratio formula may have to be 
determined for each alloy or group of similar alloys. 
Oxidation losses, pouring losses, metal poured back into 
chills, all have to be measured and considered in deter- 
mining metal ratios. After all these factors have been 
studied, however, it will be found possible to derive a 
formula that will permit the determination of the metal 
ratio for any given casting from the area of that casting 
and the shipping weight—both readily measurable. 

Once the metal ratio is known, it is a simple matter to 
determine the number of pounds of metal that must be 
melted to produce the casting, and hence the time re- 
quired to do it. Pouring time depends upon the weight 
of metal poured and how it is poured, that is by crane, 
by hand, or otherwise. Where more than one pattern 
occupies the flask, pouring time is distributed in pro- 
portion to weight and the amount of the flask it occupies. 


Computing Cleaning Time 


The time required to shake out a flask is very easy 
to determine, since for all practical purposes it depends 
only upon the size of the flask. 

Cleaning time on any casting will be found to vary 
primarily with the weight and the area of the casting. 
Both factors must be considered together, for obviously 
it makes a difference whether a 5-lb. casting is a little 
chunky piece that may be picked up easily with one hand, 
or a thin flat piece spread out over a large area that is 
awkward to handle. On simple castings, weight and 
area are the only factors that need be considered. On 
castings that have extra risers, the number and size 
of risers must also be considered, because they involve 
extra sawing and grinding time. When a casting takes 
a core, time must be allowed for cleaning out the core 
sand and this time is a function of the size and class of 
core. Certain complicated castings have to go to the 
bench where they are chipped and filed and otherwise 
finished. Larger castings may be chipped on the floor. 
The characteristics that make this necessary—windows 
or narrow openings, inside gating, and so on—can be 
determined from a study of the pattern. 

So complete a list of variables may give the impres- 
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sion that it is difficult after all to establish time values 
on foundry work by formulas, but this is not so. In 
the foregoing discussion, practically all of the variables 
that affect the time required to make cores and castings 
have been listed, while on any one job only a portion 
of the variables actually occur and are considered. 

In order to give an idea of the ease with which time 
values can be set from formulas, let us take a simple 
casting and run through the actual steps the time-study 
man would take in setting time values for all opera- 
tions. The formulas used in establishing these values 
are formulas that have been in daily use in our foundry. 
The constants can be accepted as applicable in com- 
putations for work in any mechanically efficient foundry. 


Let’s Take an Example 


Assume that the simple block pictured in Figure 2 is 
to be made by bench molding and cast of a common brass 
alloy A. The time-study man, upon going over the 
pattern and noting its characteristics, finds it advan- 
tageous to use the form shown by Figures 3 and 4 for 
recording the variables. In the case at hand, he im- 
mediately glassifies the job as a bench job and notes 
the pattern number. He then turns to the bench-molding 
column on the card and fills in all information concern- 


‘ing the characteristics of the job that will affect bench- 


molding time. In this case, they are: Classification of 
the job; the area and the perimeter of the pattern at 
the parting line; and the number of parts the pattern 
is made in. These are: simple; 16 square inches; 16 


WEIGHT ALLOY @ 


PATT. C-3497-4 
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in vise 
Turn over 


File windows 
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Core vol. vol. 
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No. . : r 


Remarks 
r 





Figures 3 and 4. Forms used to record variable job char- 
acteristics prior to- establishing time values 
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Parting line (read along C-C line) 


One space vertically = 10 inches 


P= 
A654 3. 2 
0.10 0.20 





Chart for co 
time.Simple’p 
14"x 18" x 4" (drag) 4" (cope) 


1 
0.30 


Where A= See Table I 
8 = See Table I 
N= Number of cores 
P = Number of parts of pattern 
R = 0.0150 where reinforcing is necessary 
M= 0.019 where frame is necessary 
TABLE I 
| GREATEST PATTERN AREA | A 
Wakes COT 
25 ea. in. to 30 6q, in. hae 
5sq.in.to 25sqin. | is 
1 sq. in.to 15 sq.in. 4 
sq. i if sq.in. a 
nek e 


A 


one + 0.00234 €+0.0207P+NB+R+M 
or curve 1+ NB+R+M 


Total length of perimeter at parting line in inches 





0.40 


mputing bench moldin 
Sa flask upto - 











0.50 0.60 








Figure 5. Formula expression and curve 
used for computing bench molding time 


linear inches; and 1, respectively. 
Since no other factors affect the 
molding time on this particular job, 
the time-study man passes over the 
other items in the bench molding 
column, merely recording at the bot- 
tom that the job will be made in 
the standard bench flask. 

For the melt-and-pour-metal oper- 
ation, the only information needed 
is the area, which has already been 
obtained. This is recorded again 
for the sake of completeness under 
the column headed “Furnace.” For 
the shake-out and cleaning opera- 
tions, no information other than 
that already obtained is needed, so 
nothing else need be _ recorded. 
Finally, from the other records the 
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Shippin 
weight 


0.125 


05 


time-study man learns of what alloy 
the casting is to be made and either 
obtains the weight of the finished 
casting from records, or computes 
it from the pattern. The record- 
ing of this information completes 
the filling in of the card, and the 
time-study man is ready to estab- 
lish all time values. The time 
needed to inspect and measure the 
pattern and to record information 
is, in this case, less than a minute. 


To Compute Molding Time 


To compute the time required to 
mold the casting, the time-study 
man turns to the chart shown by 
Figure 5. This chart permits the 
quick computing of the time value 
graphically, or it can be found from 
the partial formula expression upon 
which the chart is based, which is: 
Standard time = 


O27 + 0.00234C + 0.0207 


Where A = 
1 for areas 50 sq.in. and up 
2 for areas from 25 to 50 sq.in. 
3 for areas from 15 to 25 sq.in. 
4 for areas from 11 to 15 sq.in. 
5 for areas from 9 to 11 sq.in. 
6 for areas from 6 to 9 sq.in. 
7 for areas up to 6 sq.in. 
C = Total length of perim- 
eter at parting line in inches 
P = Pieces of pattern 
In either case the time value of 


AREA-~ SQUARE INCHES 


15 20 





25 | 30 
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Figure 6. Metal ratio table for alloy “A” 
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Figure 7. Curve for establishing time value for pouring 


0.157 hour for molding the job will then be obtained. 

Shake-out time is determined by dividing the stand- 
ard time allowed for shaking out an 11-in. x 16-in. x 4-in. 
(drag) 4-in. (cope) flask, or 0.42 hour, by the area 
factor 3 which gives 0.014 hour as the portion of the 
shake-out time chargeable to this particular casting. 

Using the shipping weight and area, the metal ratio 
is found to be 2.00 by interpolation in the table shown 
by Figure 6. The data contained in this table may be 
plotted graphically, if desired, to permit the quick com- 
putation of metal ratios, but the plotting should be done 
to a large scale as otherwise the charts will be somewhat 
difficult to read accurately. 

Knowing the metal ratio, it is now possible to substitute 


in the melt-and-pour-metal formula, Figure 7, to obtain 
the time for melting and pouring the metal for this cast-: 
ing. The formula expression is 


Standard time = 
2(N X Curve No. 1+ M) 
N 





+ 0.0036WR 


Where Curve No. 1 (see Figure 7) 


M = Move between molds = 0.0025 
for bench work 

N = Number of castings per mold 

R = Metal ratio 

IV = Shipping weight of casting 


Substituting the proper values, the melting and pouring 
time is found to be 0.0237 hour. 

Cleaning time is obtained from four sets of curves 
that cover bandsaw handling operations, sawing, grind- 
ing handling operations, and grinding. These curves 
are similar to those shown by Figure 1 in that they 
cover the relation of three interdependent variables— 
in this instance, area, weight, and time. The area is 
used to determine a factor X which, when multiplied 
by the basic time determined by weight, gives a true time 
for the operation. Using the known values of area and 
shipping weight, the time of 0.0191 hour for cleaning 
is obtained from the curve. 

After a little practice, the time-study man becomes 
expert in handling his formulas and reading his curves, 
and it is not difficult for him to establish all time values 
for producing a given casting in less than five minutes. 
When this is contrasted with the time required to take 
and work up individual time studies, the value of the 
formula becomes apparent. In addition, formulas give 
accurate, consistent results, a fact appreciated by men 
and management alike. Estimated or computed costs 
will be, to all practical intents and purposes, actual costs. 
Finally, each job is measured entirely. by itself and is 
neither helping to pay for the loss on some other order or 
causing a loss itself. 
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Chart by courtesy of The Dur- 
able Goods Industries Commit- 
tee, calculated from figures 
published in “Survey of Cur- 
rent Business” issued by the 
U. S. Department of Commerce 
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| HOGS 

2 CHEESE 

3 COFFEE 

4 SHEMP ano LAMBS 
5 SHOES 

6 FLOUR 

7 GASOLINE 

8 WOOL 


29 CIGARETTES 


10 COTTON 18 SHIPS 2% LUMBER 34 RESIDENTIAL BUILDING 

1] CATTLE ano CALVES 19 COAL 27 AUTOTRUCKS 35 MACHINE TOOLS 

(2 CITRUS FRUIT 20 TIRES 28 CEMENT 36 COMMERCIAL BLDG CONSTRUCTION 
13 SILK 21 APPLES 29 VACUUM CLEANERS 37 FREIGHT CARS 

14 SUGAR 22 ROOFING 30 AUTOMOBILES 38 LOCOMOTIVES 

15 BUTTER 23 CANDY 31 RADIATORS 

16 PLATE GLASS 32 IRON ORE 


17 NEWSPRINT PAPER 


24 STEEL BARS 


25 PAINT «x0 VARNISH 


33 FACTORY CONSTRUCTION 
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You want 
to know 


. . . . and the editors 
will be glad to tell you 
more about the things mentioned 


on this page 


® ONE WAY to finish small wood turn- 
ings is to shake them in a wooden tray 
while spraying. A toy manufacturer 
finds it rapid, economical. 


® KEEPS the manufacturer advised 
month by month of the progress and 
availability of new inventions in his 
field, is what the sponsors claim for a 
new service offered on patents. 


@ LIME packed in bags with cellophane 
lining won’t slake while in storage. 


© METAL SIFTER, built into the car- 
ton, enables housewife to sift cake flour 
directly into a measuring cup. No 
handling. No waste. No increase in 
retail price. 


® NOW available—a booklet that tells 
how the ancient art of porcelain enamel- 
ing has become a modern industry. 


® CANE MOLASSES, now available 
in powdered form, is easier to measure 
and mix. 


© NEW FAN that is lighting fixture 
and air mover all in one circulates, 
they say, more ozone for less money. 


® ALL-GLASS vacuum jars are opened 
merely by inserting a pin alongside the 
rubber sealing ring. This breaks the 
vacuum, and the cover lifts off. 


® CORRUGATED _aligning _ paper 
makes it possible to type copy in the 
usual way, then align the uneven right- 
hand margins by stretching to the de- 
sired width. No distortion of type. 


@ SOFT RUBBER connectors—they 
won’t break when dropped or stepped 
on—now come in colors with no-fray 
cords sheathed in colored rubber. 
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® THAT phone index, redesigned and 
plastic molded some months ago, has 
sold exactly twice as well as the old 


model. 


© SALT: ICE—frozen sodium chloride 
brine—is now available in small, loose, 
broken ribbons and in compressed 30-lb. 
blocks. 


© IMAGINE wire with a zinc coating 
so tight, so ductile that the wire can 
be bent around its own diameter, even 
bent flat on itself without any damage 
to the coating ! 


® WHITE PAINT, newest model, is 
hailed as whiter, flows easier, hides 
more, goes farther, stays white longer. 


®SPEED NUTS, designed to replace 
ordinary nuts and lock washers, are 
punchings of high-carbon spring steel. 
Simply push one over the projecting 
end of the screw and fasten with screw 
driver. No wrench needed. Can't ro- 
tate during tightening. 





Package guide and stop, used with 
steel-strapping equipment, makes for 
faster going on the shipping line. 
Easily installed on existing conveyors 





® GLOSS problems of pat, paper, tex- 
tile, ceramic industries may be simpli- 
fied by a small self-contained pho- 
tometer that gives a numerical rating 
to the intensity of specular reflection 
of surfaces. Also, a pattern mirror 





photometer compares the diffuse re- 
flection characteristics of two surfaces. 


® COAL sprayed with oil and hence 
dustless is being offered by more and 
more dealers throughout the country. 


® SHORT-CYCLE electric malleableiz- 
ing furnace reduces total time for heat 
treatment from six, eight, or ten days 
to 72 hours or less, eliminates packing 
materials, nearly halves handling costs. 


@ SHIPPING CARTON that slits and 
becomes display package circumvents 
oil code that prohibits refiners from 
distributing display cases to retailers. 


® SCREEN CLOTH, aluminum, wears 
longer, looks good, can’t rust, costs no 
more. 


® WIRE, British made, is finer than 
human hair, has a diameter of 0.002 
inch. Special machinery insulates it 
with enamel; five coats have a radial 
thickness of 0.0002 inch. 


@ STOCK molded jars—no mold costs, 
no hemming and hawing—are offered 
by a New England custom molder of 
plastics. Weigh about 45 pounds per 
gross less than glass jars, don’t break, 
come in colors. 


® MERITS and faults of various types 
of employee representation plans, prob- 
lems involved in their introduction and 
operation, are detailed in a trade asso- 
ciation report issued last month. 


®PLANT-TESTED solutions of eco- 
nomic lot size problems are contained 
in recently published university bulletin. 


® EXPLORER will distribute several 
hundred tiny cameras among head men 
and devil doctors in the wilds of Hon- 
duras. Cameras are plastic-molded in 
three parts. Are light, strong, durable 
under all climatic conditions, have rust- 


‘ proof metal parts. 


® ELECTRIC EYES, in Carolina pub- 


_ lic building, cause louvers on the sky- 


lights to open or close, thereby “see- 
ing” that the right amount of illumina- 
tion is maintained. 


® BIBLIOGRAPHY, just issued, lists 
125 books as a nucleus for the industrial 
relations executive to build his office 
library around. 


® WHEELBARROW with caterpillar- 
type tread makes muddy going easy, 
looks the part. 


@ PUTTY—permanently plastic—is on 
the market. Contains no oil; won’t 
harden, crack, or loosen; can be used 
on wood, tile, marble, without leaving 
oil stains; for all types of glazing, es- 
pecially where there’s vibration. 
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Insistence upon higher and higher standards, substantial 
investments in new equipment and new tooling « * 


WENTY years of manufacturing experience with 

electric vacuum cleaners, fifteen with washing ma- 

chines, eleven with electric ironers, and the last 
three with electric refrigerators, has given The Apex 
Electrical Manufacturing Company of Cleveland a 
pretty thoroughly grounded opportunity to explore all 
the possibilities inherent in the reduction of costs in the 
manufacture and assembly of the small parts entering 
into the completion of these household appliances. 

In concentrating all its manufacturing operations in 
one location, therefore, a primary motive was to effect 
further substantial reductions in costs through the mod- 
ernizing of equipment, the changing of some shop 
methods and materials, and the revision of plant layout. 
The additional capital investment involved is resulting 
directly in a lowered production expense—which, in turn, 
is commencing to make itself felt in greater earnings. 

Like many another manufacturer, Apex took a “flyer” 
at the decentralization of its plants by removing its re- 
frigerator division from Fort Wayne, where it was lo- 
cated prior to its purchase in 1931, to Painesville, Ohio. 
The theory back of the move was that the cheaper labor 
obtainable in such a small community would supply a 
material advantage over the best results to be obtained 
in a city the size of Cleveland. 

In practice, as so frequently happens, the very oppo- 
site condition developed. Not only did the labor in 
and around Painesville not remain cheap once there was 
created a demand for it, but employees were drawn from 
greater and greater distances away \from the plant site, 
until it was discovered that actually labor was being 
recruited from distances considerably greater than would 
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Plant concentrated, equipment renewed, methods 
revamped—the additional capital investment 
has resulted directly in lowered production 
expense 


Leonard Church 


Regional Editorial Representative 
Cleveland 


have been involved with the refrigeration operations 
located in industrial Cleveland. A surprising number of 
people were willing to drive private automobiles as much 
as 50 miles daily between home and job. 

Consequently, when the opportunity developed in the 
fall of 1932 for Apex to take over an automobile plant 
located across from its own No. 1 plant, it was seized 
with alacrity. The only part of the manufacturing oper- 
ations not now concentrated in this main group are the 
foundry and the dry cleaner plant, which are located in 
another part of Cleveland, and an assembly plant for 
electric washing machines and ironers in Oakland, Cali- 
fornia. : 

The concentration of major manufacturing activities 
in two plants resulted in several immediate economies. 
Duplicating departments, such as machine shops, assem- 
bly lines, shipping, could be and were- combined into 
single, more efficient units. It became immediately pos- 
sible, therefore, to reduce the supervisory force. Fur- 


* © ¢ have brought lower assembly costs, added materially 
to the service life of appliance parts 
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Better seeing is an- 
other tool Apex 
has used to ad- 
vantage. The final 
assembly line for 
ironers parallels 
the windows, basks 
in a flood of day- 
lighting 


ther, it made possible an extension of such materials- 
handling equipment as conveyors to orient manufactur- 
ing operations in terms of production lines as contrasted 
to localized unit operations. 

Costs have also been cut in a number of other ways. 
Substantial investments have been made in new equip- 
ment and new tooling. Apex found it more advan- 
tageous to heat-treat and grind such washing machine 
parts as worms and all shafts that are subject to wear. 
In this way the cost of assembling has been reduced, and 
the service life of the parts considerably prolonged. 


The recent acquisition of a special grinder has made 3 


it possible to grind all motor rotor shafts and rotors. 
This eliminates two shaft-straightening operations, at 
the same time reducing the number of rejections of as- 
sembled motors by better than 90 per cent where such 
rejections were caused by the rotor’s retention of metal 
chips from the former turning operations. An added 
quietness of operation of the motors is a valuable by- 
product of the transfer from finish machining to 
grinding. 


Higher Standards, Lower Rejections 


This insistence on higher and higher standards for 
precision work, coincident with the acquisition of the 
new grinders, has cut the rejects of other parts on the 
assembly lines from 10 to 20 per cent—constituting a 
very real achievement in reducing spoilage and the un- 
profitable operation of rehandling parts. 

Modern multiple-spindle machines have replaced older 
single-spindle automatics. Similarly, improved harden- 
ing methods have been instituted with the installation 
of a new electric carbonal furnace. This furnace re- 
places a comparatively new box-type furnace which has 
been transferred to the annealing of cast-iron parts, an 
operation that had previously been jobbed out. 

A most significant change in manufacturing procedure 
has been the substitution of die-castings for sand cast- 
ings in all but a very few pieces. The new Apex vacuum 
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cleaner, for example, is composed altogether of* die- 
castings with the exception of such minor items as 
wheel-support, stampings, brush supports, bearing sup- 
ports, springs, and screw-machine parts. The bottom 
parts of the cleaner are of zinc die-castings; the top 
shell is an aluminum die-casting. The result has been a 
very material reduction in weight, and a considerable 
speeding-up of parts production. 


Die-Castings Nearly Killed the Foundry 


With the transfer to zinc and aluminum die-castings, 
the company’s foundry very nearly went out of busi- 
ness. This led, however, to the permanent molding of 
the agitators for the washing machines, aluminum units 
now replacing the former zinc die-cast agitators. Thus, 
the business of the foundry was transferred to a new 
product, and a general advancement in manufacturing 
made, which, under other circumstances, might not have 
been brought about for an indefinite period. 

The grouping of plants has also made it possible to 
reduce and to hold to a minimum the “in process” parts 
inventory, whereby supplies and small pieces obtained 
from the outside are purchased in such quantities and 
at such times as to fit very neatly into the assembly 
schedule, and require the minimum of storage space. 

Possibilities inherent in the general layout of the new 
plant are far from exhausted. As the general level of 
wages rises with the return of prosperity, it will again 
become very much worth while to substitute additional 
machine equipment to perform those manufacturing 
operations which it is now cheaper to carry on by hand. 

For the present, the most significant accomplishments 
center around the concentration in immediately adjacent 
plant areas of all major manufacturing operations and 
the merger into single departments of all operating units 
which, at scattered locations in Cleveland and in Paines- 
ville, had heretofore operated as entirely separate units 
under separate supervision. 











W. Peaslee 


Superintendent of Production 
Cincinnati Grinders Incorporated 
Cincinnati, Ohio 


manufacture of machine tools, available with many 

combinations of standard and special units, pre- 
sents a complex problem to shop and production depart- 
ments. To build a stock machine when there is need for 
flexibility to meet fluctuating demand and short-time de- 
livery, is impracticable, if not impossible. It would often 
be necessary to dismantle a completed machine in order 
to provide a combination of special units. A variable 
plan for machining operations and assembly is there- 
fore desirable, and the production line as developed for 
the manufacture of our No. 2 Centerless Grinder not 
only provides for these conditions, but also insures a 
higher degree of accuracy and interchangeability of parts. 

A separate building, 260 feet long by 120 feet wide, 
was erected to house the line, which was planned to 
accommodate a manufacturing schedule of one machine 
every three hours. 

The main path of progress is a bay, 30 by 260 feet, 
where the bed—the major casting—is completely ma- 
chined. Coordinated lines, running at right angles to the 
assembly line, machine and fit the smaller units and 
deliver them to the proper stations. 

Extending the full length of the assembly bay is an 
industrial track which forms the main stream for ma- 
chine assembly. Small flat cars, mounted on wheels 
with anti-friction bearings, can be moved easily by hand. 
A floor-controlled power crane and jib cranes at each 
operation center are used to lift the parts from cars to 
machines. Provision has thus been made for low-cost 
handling with practically no lost time. 

A radical departure from standard practice has been 
applied in regard to the policy generally accepted toward 


AN inant of line-production methods to the 
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Machines begin “ready-to-wear” end up ‘‘custom-made 


Made to Order, but 


equipment. <A sufficient number of machines are in- 
stalled to make it unnecessary to change the set-up after 
an operation is completed on a given lot of parts. In- 
stead, the operator moves his work to the next machine 
which is set up and equipped to perform the succeeding 
operations. Approximately all the operator’s time is de- 
voted to productive work. This principle has been so 
extended that in some instances one workman will per- 
form every machining operation. Since the responsi- 
bility for correct machining of a part is placed solely 
on one man, errors and waste are reduced to a minimum. 
Because of the three- 
hour unit of time, it is 
necessary to divide certain 
machining operations be- 
tween two machines, 
which can usually be oper- 
ated simultaneously by the 
same workman. While 
machining some parts, it 
is possible for one man to 
operate as many as three 
machines at a time. For 
example, the boring of the 
main holes of the pulley 
bracket is done on a spe- ee 
cial double-end boring ma- — 
chine and requires the : 
longest time. While one 
piece is being bored, the 
operator mills the flange ] ] 
and ends of a new piece, —_ 
and drilis and taps the 
ends of a piece which has 
been bored. In addition to ae er -f 
a saving of productive :. 
time in the machining = Bore | 
operations, finished and castings bearings 
fitted units are obtained in 
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under this flexible production plan 


a few hours from the time the raw material is’ received. 

Special jigs and fixtures are important factors in speed- 
ing-up production and extra handling of parts is avoided 
by the use of index fixtures. 

The main machine casting—the bed—is milled com- 
plete on a planer-type mill in two successive operations. 
Since the many surfaces are finished in close relation to 
one another it is possible to perform the required opera- 
tions three times as fast by the use of the mill than by 
the former method of ganging upon a planer. In addi- 
tion the accuracy of the work is held to much closer 
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Built on the Line 












































Left, looking down the main path where 
machines are assembled. Above, test stand 
across the aisle. Below, layout of center- 
less grinder production line 


limits. Three beds, or one day’s supply, are milled to 
a setting. Consequently, there is no stacking of castings 
between operations or building-up of inactive inventory. 

Equipment for the second operation on the bed con- 
sists of a specially designed horizontal boring mill and 
radial drill. The spindle cap is fitted to the base, and the 
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In the last lane a six-spindle machine bores and turns wheel collets complete. A conveyor surrounding 











it moves them to grinding, drilling, and keying operations. Unit heaters make this a comfortable plant 


boring of the spindle hole is started. While the hole is 
being bored, the operator drills and taps all the other 
holes in the top of the bed. 

The final operation on the bed is the drilling and tap- 
ping of all the holes in the four faces, on a special, hori- 
zontal, quick-acting machine with an indexing table. 

Machines and tools for milling, boring, and drilling 
operations are set up at all times. Hence the same degree 
of accuracy and the same productive cost per unit are 
maintained whether one casting is put through or the 
production line operated continuously. All parts are 
made interchangeable. Fitting time is reduced. 

Since the first addition to the bed is the feed box, this 
casting is machined and fitted in the first line running at 
right angles to the assembly line. The complete stock 
for the feed box is kept at this location. The flange and 
cover face of the bed is milled, then the necessary holes 
are bored on a radial drill. After fitting, the boxes are 
mounted on run-off stands’and tested under load for 
several hours. The completed boxes are delivered to 
the line on gravity conveyors. 


One Operator Planes and Mills 


The second and third lines are given over to the pro- 
duction of the upper and lower slides. The upper slide 
is milled with a three-head set-up. The second opera- 
tion is done on a planer, permitting the operator to run 
the milling machine. Thus no direct labor is charged to 
the milling operation. The upper and lower slides are 
scraped and fitted, then delivered to the assembly line. 

The fourth and fifth lines machine and fit the regu- 
lating wheel housing and the pulley bracket. 

When the bed of the grinder is completely machined, 
it is delivered to the assembly line. The feed box is the 
first part to be added. Grinding wheel bearings are then 
fitted, and the spindle is scraped in. This operation is 
followed by the fitting of the upper and lower slides. 


260 





After the regulating wheel housing and the pulley bracket 
are mounted in place, the machine is removed to a test 
rack just across the aisle. A temporary drive is fitted, 
and a 12-hr. run-in test is made. The machine is then 
left idle for a short time, after which a 4-hr. test is 
made. When the second test is completed, the spindle 
is dismounted, and the bearings are given a final fit 
by re-scraping. The machine is then run for approxi- 
mately six hours until satisfactory operation is assured. 


Ready for Attachments 


After run-in tests have been completed, the grinder is 
returned to the line. The grinding wheel guard, together 
with the truing devices for the regulating wheel and 
grinding wheel, are fitted to the machine at this point. 
A turntable at the lower end of the track is used oppo- 
site a special drilling machine. At this station, the driv- 
ing motor and any of the standard or special attachments 
are mounted. Finally, every machine is tested with 
work similar to that to be ground by the customer. 

Wheel collet manufacture centers about a six-spindle 
machine located in the last machining lane, which bores 
and turns the collet complete from the forging. A roller 
conveyor which surrounds the machine carries the collets 
sucessively to a series of machines which complete the 
necessary grinding, drilling, and keying operations. 

The line methods described make it possible to keep 
several partially completed machines, with feed boxes, 
spindles, and upper and lower slides, always in process, 
permitting the machine to be completed within a few 
days into any of the many types. Although the plan 
requires from 10 to 20 per cent excess machine capacity, 
the additional investment is more than offset by the 
saving in floor space, the application of 100 per cent 
of the workmen’s time to production on machining opera- 
tions, a large reduction in process and stock inventories, 
and an ability to meet short deliveries. 
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Waste Disposal 
No Problem Here 


Source, Thomas J. Lipton, Inc. 
Hoboken, N. J. 


This concern found the ideal way of disposing of 
large tea chests is to burn them in one piece, thereby 
eliminating the labor cost of breaking them up. This 
had to be accomplished without smoke or smell because 
tea readily absorbs odors. Hence the incinerator shown 
in one of the accompanying illustrations. 

Since the chests accumulate on the eleventh floor of 
the building, a charging chute—see the photograph below 
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—was installed on this floor, with the incineratgr*on the 
tenth. The.weight of the installation exceeded the allow- 
able floor load, so a steel cradle grillage was designed 
and built. In this way, part of the weight is hung from 
the floor above and the load is distributed over two 
floors. An arrangement on the top of the stack permits 
unrestricted escape of hot gases, relieves outside down- 
ward pressure of air currents, and prevents back drafts 
up the charging chute. 
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Pin-and-Hole Method 
Simplifies Tricky Assembly 
/ A. V. Levertnc, Chicago 


A great deal of thought and expense went into the 
problem at Packard Motor Car Company, Detroit, of 
making connecting rods absolutely true and straight. 
Like so many factory problems, it was not so simple 
as it seemed. Even when the desired straightness 
was attained, it could still be endangered in an assem- 
bling operation. 

First came the application of the coin press—such as 
is used in minting money—to assure absolute straight- 
ness. Next came the development of diamond drilling 
to drill simultaneously and absolutely parallel the bronze 
bushing at the small end of the rod and the babbitt bear- 
ing at the large end. Now the rod was unquestionably 
right—but so must be the journals of the crankshaft. To 
accomplish this a machine was ‘worked out which simul- 
taneously honed all the journals of the crankshaft to 
assure their being absolutely in line. 

With all this done, it was found that rods could be 
distorted in the process of assembling the cylinder block 
to the crankcase. The usual way of assembling was to 
rack the cylinder block down over the pistons. It took 
four men for the job, and then there was a chance for 
damage to pistons and connecting rods at the moment 
the pistons entered the cylinders, if they were even 
the slightest bit out of line. 

The men working on the assembling operation got the 
idea for avoiding this damage, and assuring a good job, 
by handling the job mechanically. There was accord- 
ingly designed a method and equipment for doing the 
work. The crankcase comes first to a rigid stand, and is 
latched into place on the fixture. Then four clamps are 
fastened to hold the pistons in exact position to enter 
the cylinders, and also to compress the piston rings. Now 
the cylinder block is brought above the fixture on an 
air hoist on a monorail trolley. The block is anchored 
in fixed position to the fixture which is the cradle of the 
hoist below the hook. This fixture is bored with two 
holes which fit over two heavy steel pins on the lower 
fixture ; the clearance of hole over pin is so close that the 
pins have to be oiled frequently. 

When the hoist is lowered and the upper half of the 
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fixture is in position over the lower half, with pins in 
holes, the pistons have of necessity entered the cylinders 
in exact parallel to the cylinder walls. And it has been 
done with absolutely no chance of damage. 

When this plan was worked out, the idea was entirely 
to improve quality. But while it required four men to do 
the job in the old way, with chances for damage, it now 
required only one man to do a perfect job. 

The pin-and-hole method of guiding the fixtures into 
alignment is extremely simple. And it has the advan- 
tage of giving absolute accuracy so long as the pins and 
holes are precisely fitted, and the fixtures so made that 
the work is precisely in place. The general scheme should 
be of use in a good many different types of delicate 
assembly operations, perhaps in industries far removed 
from automobile making. 


Laboratory Control 
With a Finger on Production 


In its Bridgeton, N. J., plant, E. Pritchard, Inc. has 
worked out an inspection control system which fits the 
closeness and rate of inspection to the need. The system 
controls the inspection of incoming raw material (to- 
matoes) on conveyors and involves only colored lamps, 
blinker lights, and their controls. 

Tomatoes dumped onto a conveyor are sorted by in- 
spectors as they pass to processing. A control chemist 
makes a sample test on each new batch to determine the 
mold count, and flips one of four switches. The colored 
light which then flashes over the conveyor indicates what 
the count is and tells inspectors how careful they must be. 
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And the frequency of a blinker light controlled by an 
adjustable timer box tells unloaders to deliver more or 
fewer tomatoes to the conveyor. If the count is high 
the unloaders are instantly signaled to slow down and 
the women on the sorting line know what the count is 
and whether they must check more or less closely to 
keep within the mold-count limits. 

The advantage of such a system, of course, is that it 
allows a maximum of speed in inspection consistent at 
any time with the quality of the product being inspected. 
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Tumble switches in laboratory 


Lamps over conveyor 
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Compartment Truck for Factory 


JosepH C. Coy.e, Los Angeles 


Five compartments on each side of this A-shaped fac- 
tory truck have simplified the handling of tubing at 
machines. The wooden partitions are supported by a 
frame of light angles, welded, and the whole is moved on 
large casters. The truck is parked by the machine that 








cuts the pipe into lengths, which are stacked in certain 
compartments. Then the truck is moved from machine 
to machine, where the lengths of pipe are transferred to 
other compartments as other operations are completed. 


SPECIAL NOTICE 


Effective with the July issue, and continuing each 
month until further notice, $10 will be paid for 
the best Management Short submitted during the 
month. Other shorts accepted will be paid for 
at attractive rates.—Ed. 
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W. L. Churchill 


Vice-President 
John R. Hall Corporation 
New York 


When a business loses money over a con- 
siderable period of time, it lays off workers, 
cuts wages, omits dividends, suspends interest 
payments, and finally goes bankrupt. Thus it 
depresses the purchasing power of a group of 
the consuming public, which quickly reacts un- 
favorably on a much larger group, and finally 
on all society. Therefore an unprofitable busi- 


ness is a social evil.—The Author 


prise is to earn a profit. An “adequate profit” is a 
profit large enough to enable the enterprise to 
perpetuate itself and to contribute its fair share to the 
progress of business and society, but not so large as to 
be regarded as exorbitant by the public. Few firms 
maintain an adequate profit average over a period of years. 
Generally speaking, the primary reason for this lack 
of profit is neither inefficient production nor inefficient 
distribution. Where excess producing capacity is avail- 
able, and where the competitive factors—quality of 
product, cost of production, and marketing skill—have 
been approximately equalized, an intense competitive 
struggle for the available business is certain to arise. 
Under these conditions, low price is usually made the 
chief sales inducement and, when all competitors 
attempt to underbid each other, price levels are soon 
reduced to, or even below, operating costs. 

In this predicament it is natural to look for some 
method whereby the destructive forces of free com- 
petition can be brought under control and prices main- 
tained artificially at a more satisfactory level. However, 
fiat prices cannot long be maintained by any industry, 
at least in the United States, even if enforced by law, 
because of lack of support by public opinion, lack of 
cooperation on the part of the business concerns in- 


/ ‘HE MAJOR objective of every business enter- 
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There Is an Economic Right 
Price for Every Product 


volved, competition on the part of less drastically con- 
trolled or cheaper substitutes, and the impairment of 
industrial morale. 

It is my belief that the profitless condition is merely 
the result of following false business principles. 


Correct Business Principles Available 


I contend that the correct business principles are 
available and I hope to show that any business having 
the right to exist can perpetuate itself to the advantage 
of its management, workers, and stockholders, and the 
public. 

I venture to assert that most legitimate enterprises 
surviving their first year lose money because their 
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managements do not know what their goods should cost, 
have the vaguest ideas as to profits, and are averse to 
making a really adequate selling effort. As a result, 
the prices received for their goods and services have 
no proper basis. Almost without exception, manufac- 
turers will be found charging too little for many of 
their products and too much for others. In Figure 1 
this fact is demonstrated graphically. 


Price Distortions 


Prices that are too low and prices that are too high 
are equally iniquitous. They injure both the business 
that receives them and the public at large. 

Prices that are too low cause losses for the com- 
pany and reduce the buying power of both those asso- 
ciated with the company and its competitors. Prices 
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that are too high reduce the company’s income by reduc- 
ing sales volume and place the goods on a level beyond 
the reach of many who want them. 

It is true a company’s books may show up nicely 
when it loses money on some items and makes up for 
these losses by excessive profits on other items, but in 
so doing it not only reduces its own profit-making pos- 
sibilities, but injures the public by causing a loss of buy- 
ing power somewhere and by depriving many possible 
buyers of its high-priced goods. 

Let us consider what I have called the “Economic 
Right Price’”—the price that is neither too high nor too 
low, that causes loss to neither producer nor public— 
shown in Figure 1 as the price with zero distortion. 
Let us see how this price is ascertained. 


First Find Cost 


Cost is, of course, the basis for pricing properly 
most goods and services, so our first task in developing 
the price of a product is to find its cost. 

I have said that many manufacturers do not know 
their true costs, and this holds even with those who 
have the most elaborate cost-finding systems. Such sys- 
tems have their value and, properly used, will show what 
goods have cost. But they will not show what the goods 
should cost. This, in fact, is a figure that is beyond 
the scope of accounting; it can be determined only by 
engineering methods. And, I may say, it is determined, 
without consulting the company’s books, by an engineer- 
ing study of the productive processes. 

The cost on which the prices of products are usually 
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based—call it “factory cost,” “operating cost,” or what 
you will—is generally regarded as consisting of materials 
plus labor. 

Right here, we part company with conventional ac- 
counting. We are not going to include the cost of 
materials in our pricing base. By “pricing base” we 
shall. mean only the service, or the conversion, cost. We 
shall, it is true, add in an amount to cover the cost of 
handling and storage of materials, but, in calculating the 
pricing base, we shall treat materials as though they 
were provided by the customer (which is, of course, 
often the case). ' 

There are several reasons for treating materials in 
this way. Chief among them is the effect that putting 
the cost of materials into the pricing base of the prod- 
uct has upon prices and profits. 

The experience of a manufacturing jeweler will illus- 
trate this point in a simple but effective manner. 


More Business but Less Profit 


This manufacturer originally put out a line of solid 
gold jewelry. He worked out a satisfactory profit, 
calculating it in the ordinary manner on the basis of 
such and such percentages added to the cost of materials 
and labor and did well for many years. Then he added 
a line of gold-filled jewelry and figured his prices 
accordingly. This line increased in popularity and his 
business in it grew—but he soon found he was losing 
money. 

Why? Because he based his profits on the cost of 
his products including materials. As the cost of mate- 
rial in the gold-filled items was small compared to the 
solid gold goods, his profit was too small. Yet his 
cost accounting system was perfect. 

If he had started with gold-filled jewelry and made 
satisfactory profits, and then added gold items and 
priced the latter by the “percentage of cost” method, 
the prices of the gold items would have been very much 
too high. He did attempt to market a line of platinum 
jewelry, but the prices figured so high that he could not 
meet competition. 

The practice of calculating costs, profits, dealer turn- 
over, and other elements of price on the cost of goods 
including the cost of material, results in over-pricing 
almost all goods above the average in quality, which 
cuts down their sale and forces the majority of con- 
sumers to content themselves with cheap, poor-quality 
goods. 

A manufacturer who figures his costs this way is 
likely (often quite unwittingly) to become a speculator, 
making money only when the market for his materials 
rises, losing money when it falls, and risking injury 
to his company, workers, and stockholders at all times. 


Service Costs 


Therefore, while the cost of materials must be in- 
cluded in the selling price, we shall set it aside until 
all our other calculations are made, and we shall then 
add it in so that it cannot affect anything but the final 
figure. We now begin to build the “Economic Right 
Price,” Figure 2, and we set down a panel of undeter- 
mined height to represent the cost of material. It is 
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put down first merely that we shall not lose sight of it. 

As to the elements making up our service cost, they 
are listed in Figure 2, and include miscellaneous manu- 
facturing expense (including cost of handling materials, 
repairs, depreciation, etc.) ; labor, power, supplies, equip- 
ment charges; rental charges (including interest on in- 
vestment in land and in useful structures, improvements, 
and other capital items). 

This list is, in itself, conventional enough, but we 
pay no attention to what the books say these things did 
cost; we find out what they should cost under normal 
conditions of operation. 


Normal Productive Capacity 


We do not care at what capacity the plant is run- 
ning at the time of the investigation. We base all figures 
on the normal productive capacity of the industry to 
which the plant we are studying belongs. Usually this 
capacity is about two-thirds of the full capacity at single- 
shift operation. In some instances it is less, but I have 
never found it greater. We figure: 

Wages at the normal rates, not necessarily the rates 
in effect at the time of the investigation. 

Machine rates on the basis of the replacement values, 
new, of the machines. 

Normal output of machines and workers. This may 
be greater or less than that actually being obtained. 

Rental and investment charges on the full value of 
useful property of the proper kind. For example, we 
do not include charges against idle property or the 


excessive cost of unnecessarily expensive construction. 
On the other hand, we include full rentals and other 
charges against land that may have been secured for 
nothing and is tax-free. 

The costs thus obtained are called the “normalized 
engineering costs,’ and are found for each item pro- 
duced. They have the following advantages: 

a. They provide a basis for prices which is fair to 
the company, the workers, and the consumers—and to 
competitors. 

b. They allow for proper wages, full return on all 
useful investments, and proper care and replacement of 
equipment. They eliminate charges against useless or 
extravagant expenditures. 

c. They provide a definite standard with which cur- 
rent costs can be compared, thereby providing the man- 
agement with an accurate measure of efficiency of both 
plant operation and executive planning. 

d. Once found, they never change, unless fundamental 
changes are made in processes, normal wage rates, etc., 
and when such changes occur the new costs can be 
readily found. 

e. They require no accounting system and provide 
small concerns with all essential information without 
the expense of such systems. 

f. Calculated for different companies producing com- 
parable products with similar equipment, they will be 
found to be approximately the same for all, the maxi- 
mum variation from plant to plant being rarely over 5 
per cent. They form an ideal basis, therefore, for 
calculating costs for trade associations. 

Item (f) is well illustrated by figures 





VARIATION IN PREVAILING TOTAL COSTS 


As Calculated by 16 Manufacturers of Tacks 
Using the Same Kind of Automatic Machinery 
The Same Association Uniform Cost System 


secured for the tack manufacturing in- 
dustry, Figure 3. The “normalized 
engineering cost” of each item was prac- 
tically identical for all manufacturers. 
But their own costs, calculated by a 
uniform cost accounting system, varied 
widely from plant to plant, and were too 











high for some items and too low for 
others. 
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Next month the author will 
conclude the construction of 
the “Economic Right Price.” 
The graphic representation 
begun in Figure 2 will be car- 
ried on until all the elements 


of cost and profit are added 





to give price.—Ed. 
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Factory Management 
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Industrial Effictency 


Gets An Ally 
ONSUMERS’ Advisory Board of NRA 


has served notice that its activities will be 
concentrated on about one hundred of the prin- 
cipal codes now in effect. It expects to look out 
for the consumer in the price rises that accom- 
pany the operation of many codes, but will also 
do its bit in inducing the manufacturer to look 
more toward greater production and the effec- 
tive, economical plant that is the favored object 
of regard by all consumers and by consumer 
boards alike. 

This stand of the Consumers’ Advisory 
Board is welcome. It heartens the economists, 
business men, and engineers who deny the exist- 
ence of general overproduction, believe rather 
that industrial efficiency must go forward in the 
interest of lowest-cost manufacture, widest dis- 
tribution. 

Business is the interchange of goods and 
services among people. When the interchange 
is greatest, business is best. The extent of the 
interchange is proportionate to industrial eff- 


ciency. 
s 


If the Lid Is Off, Say So 
ee INCIDENTS, unrelated but prac- 


tically identical in every respect, reveal a 
state of mind that is probably shared by many 
plant operating men. In each case the story 
runs like this: An engineer realized that cer- 
tain electrical instruments would give invalu- 
able help in checking operating efficiencies. He 













































decided not to put through a purchase requisi- 
tion because he was sure, on the basis of past 
experience, that it would not be approved. In 
both instances, fortunately, when the situation 
came to the attention of the management, 
orders were given to purchase the needed 
instruments. 

In business, as in the law, there is oftentimes 
a curious laxity about countermanding measures 
that may have been justified at one time, but 
which no longer serve a useful purpose, and 
may be detrimental. Whether industrial plants 
should have put a ban on the purchase of equip- 
ment, as many did, is beside the point. 

Times have changed. Industry as a whole is 
picking up, but under conditions that increase 
the need for taking advantage of every aid to 
eficient operation. Failure to remove restric- 
tions that were considered advisable some time 
ago should not be allowed to interfere now with 
the adoption of anything that will hasten or 
maintain the day of profitable production. 

When the lid on equipment purchases is 
taken off, or even tilted, the plant engineering 
department should be among the first to hear 


of it. 
e 


U. S. Chamber of Commerce 


Looks at Recovery 


XPECTED to provide a gage of business 
opinion concerning the administration 
recovery program, the annual meeting of the 
U.S. Chamber of Commerce, held last month, 
did not disappoint. 

Few, if any, of the many speakers endorsed 
all of the recovery steps that have been taken, 
and the loudest applause was allotted those 
speakers who devoted themselves largely to 
lambasting. 

Yet the Chamber expresses its collective atti- 
tude by means of its resolutions. From them 
it seems apparent that the aims of the recovery 
measures are endorsed and that most of the 
actions taken under the act are approved for 
further trial. 

There can be sensed an undercurrent of an- 
tagonism. It seems to consist partly of an 
unwillingness to go farther from the old order; 
partly of a desire for time to masticate what 
has already been bitten off; partly of just plain 


disbelief in doing anything. 


The results of the next few months will tell 
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whether the antagonism is to evaporate or 
grow into a prevailing force. Code compliance 
and code revision, if tactfully and properly 
handled, will strengthen the recovery program, 
because they hold out the possibilities of fair 
competition and profit making. Potential de- 
terrents are pending legislative acts regarding 
labor and its hours, and attempts to evade 
pledges made or implied by code acceptance. 

Now is the time for everybody to behave. 
Somehow or other it is still impossible to get 
those golden eggs after Madam Goose is dead, 
whether her demise is brought about by plain 
decapitation or arrives as the result of forced 
laying after artificial stimulation. 


Look to Plant Housing 


OUR years of penny pinching have left our 

nation’s residential housing in a bad way. 
In the nation-wide real property inventory be- 
ing conducted by the Department of Commerce 
early returns show two-thirds of the houses 
either in need of repairs or unfit for human 
habitation. 

The nation’s industrial plants have gone 
through the same four years; have, like the 
property owners, delayed building upkeep and 
modernization. Neglect must be paid for 
eventually, and the longer the wait the higher 
the bill. It is probable that the speed of dis- 
integration of vulnerable building materials is 
as some high power of the time of surface 
exposure. 

Of course action should be taken now, espe- 
cially in those localities where a severe winter 
has added to the havoc. Otherwise there exists 
a growing risk of damage to equipment and 
products that may be out of all proportion to 
the expense required for preventive mainte- 


nance. 
2 


For Better Plant Utilization 
ODERNIZATION and rehabilitation 


of plant and facilities are just as worth- 
while as ever. The two words, however, have 


been overworked, just as have “efficiency” and 
“scientific management.” 

We suggest, as a substitute for these trite 
words, ‘Better Plant Utilization” which, so far 
as we know, originated with the National In- 
dustrial Conference Board. 








It may be difficult to enthuse about buying 
equipment, or revising lighting installations, or 
applying paint, for the sake of being modern 
or to rehabilitate. The prospect takes on a 
different hue when considered as better plant 
utilization. 


They Think & Say 


Henry I. Harriman 
President, U. S. Chamber of Commerce 


BETTER HOMES ® America has not begun to reach 
its destined goal. Its farms need more machinery and 
better cultivation, better barns and better homes. Its 
cities are over-crowded and ill-constructed. Its fac- 
tories are in need of rehabilitation. . . . Railroad trans- 
portation must be modernized. .. . / Above all, however, 
is the need of re-housing America, of decentralizing in- 
dustry, of taking unproductive marginal lands out of 
cultivation and of developing a life for our people which 
combines the assurance of agriculture with the wages of 
industry. Let no one say there is not a great task 
before America, one that challenges its imagination and 
that startles its seers with the possibilities of the future. 


J. D. Tew 
President, The B. F. Goodrich Company 


CODE IS HELPFUL ® This action (NRA’s estab- 
lishment of base prices for tires) in our opinion will 
prevent repitition of price wars experienced among tire 
dealers during the past three years and should particu- 
larly benefit independent tire dealers by assuring a de- 
gree of price stability which has heretofore been lacking. 

The new retail tire and battery code contains many 
excellent provisions relating to trade practices and rep- 
resents months of intensive work on the part of the 
joint committee comprising representatives of all types 
of retail tire distribution. The new code is certain to 
be helpful to the whole industry. 


Charles F. Kettering 
Vice-President, General Motors Corporation 


LIVING STANDARDS ® I do not believe that the 
standards of living have to remain as they are, and cer- 
tainly do not believe that they have to go backward, 
because to my notion a standard of living is a proper 
utilization of the materials which are native in the 
country where that standard pertains. 


B. P. Gossett 
President, Chadwick Hoskins Company, Charlotte, N. C. 


DON’T KNOW COSTS ® This criticism of controi 
of over-capacity in the Cotton Textile Industry is for 
the most part based on two erroneous premises. First, 
that this provision allows less efficient producers to share 
the market on equal terms, and that instead these high 
cost plants should be permitted to die; and, second, that 
under the provision, efficient enterprises that could af- 
ford to offer goods at low prices are denied the oppor- 
tunity. As has been pointed out, in actual practice 
matters do not work out that way. The less efficient 
enterprises may go bankrupt, but the plant remains and 
is bought up at much less than its replacement value and 
continues in operation. Furthermore, it is not neces- 
sarily the efficient enterprise which sells its goods at 





267 











the lowest price. On the contrary, it is more often the 
inefficient enterprise, lacking proper knowledge of costs 
or able management, which is forced to put its goods 
on the market at a sacrifice. 


J. H. Redhead 
President, Lake City Malleable Company, Cleveland 


REHABILITATION ® Unemployment will continue 
until there is “Rehabilitation of Industry.” “Rehabilita- 
tion” was one of the stated purposes of NIRA. It has 
been largely forgotten. 

If you were to find this country involved suddenly in 
another war, you would 
also find that our indus- 
tries are not as_ well 
equipped as they were in 
1917 or even in 1914. Five 
years of depression, finan- 
cial losses, and obsoles- 
cence have cut down the 
possibilities of both men 
and plants to a greater de- 
gree than seems to be 
realized anywhere. 














Malcolm Muir 
President, McGraw-Hill 
Publishing Company, Inc. 
New York 


BUGBEAR ® It is impor- 
tant that the over-produc- 
tion bogey be squelched. 
If it isn’t it will stand 
always as a barrier to in- 
vestment in capital im- 
provements. It ignores 
the fact that we have a 
new economic order today, 
it ignores obsolescence, 
and it ignores the fact that 
a high-cost plant under 
controlled competition will 
meet a sure death if not a 
sudden one. 














Ralph E. Flanders 


President, Jones & Lamson 
Machine Company 
Springfield, Vt. 


NO OVER-PRODUC- 
TION ® It has seemed to 
some of us that there is 
such a sub-conscious fear, 
a sort of Freudian com- 
plex; and that this fear- 


complex is the irrational conviction that we are over- - 


equipped now, and did over-produce in 1929. 

Such beliefs are buttressed by a formidable collection 
of facts. We have all the railroads we need—no call 
to build more of them. There are too many coal mines. 
Wheat and cotton have smothered their markets. We 
no longer have a frontier calling for expansion and de- 
velopment. Immigration has ceased, and the popula- 
tion curve is beginning to level off in its rise. Even in 
1929 our industrial capacity was not fully taxed, nor 
were all of our workers employed. 

This, and much more than this, is all true. In part 
it is a statement of unfinished, large-scale adjustments 
as between agriculture and industry, or as between dif- 
ferent branches of industry, or as between industry im- 
proving in efficiency and the young and growing service 
occupations. These needed adjustments, delayed and 
intensified by the war, and again accumulated during 
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—and they say we are overproduced 





the stagnation of the depression, constitute a serious 
problem. 

But the seriousness of this problem disappears in the 
constructive possibilities which open before us. For 
we did not over-produce goods and services as a whole 
in 1929, nor have we ever done so at any other time. 
No nation with natural resources, character of popula- 
tion and inventive and organizing genius comparable to 
ours, in which that large part of the population which 
is able and willing to work has no better food, clothing, 
shelter and cultural satisfaction than we enjoyed in 
the boom of 1929, can be said by any stretch of the 
imagination to have over- 
‘produced. We were at 
that moment, and before, 
and since, suffering from 
under-production. 


Silas H. Strawn 
Winston, Strawn & Shaw 
Chicago 
CEASE EXPERI- 
MENTS ® It is obvious 
that the greatest menace 
to the revival of normal 
business, not only in the 
United States, but through- 
out the world generally, is 
a lack of confidence. I 
trust I shall not be re- 
garded as unpatriotic when 
I express the opinion that 
confidence will not be re- 
stored until there is a ces- 
sation of experimental 
legislation, much of which 
has been rushed through 
the Congress and through 
the Legislatures of the 
several states, as well, 
without serious deliberate 
consideration and _fre- 
quently without debate... 

... I submit that the 
time has arrived when 
there should be a definite 
announcement that we have 
ceased experimenting, in 
order that the business 
men of the country may 
have more definite premi- 
ses from which they can 
arrive at conclusions re- 
specting the future conduct 
of their business and the 
obligations they must meet 
in the form of pay rolls and taxes. 


Robert H. Montgomery 
Lybrand, Ross & Montgomery, New York 


UNIFORM COSTS ® The principal value of a uni- 
form cost system lies in its standardization of account- 
ing nomenclature and phraseology and classification of 
cost factors common to an entire industry. It is also 
valuable in providing means for comparison to be made 
of certain of these cost factors as between members 
of an industry, but is misleading when used similarly 
to compare what may be designated as “total costs”... 

We will never have a standard cost formula which 
will protect prices. ... You can only protect your 
prices by proper management of your materials and tools 
and by turning out goods of quality and usefulness and 
in such reasonable quantity as will not destroy your 
chances for profit. (Continued on advertising page 46) 
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Small Motors Need 
the Same Protection 


Big Motors Get 
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Figure 1. Connections of line contactor and manually operated starters to 
provide time-delay, low-voltage protection for a group of fractional horse- 
power motors ; 





B. W. Jones 


Industrial Control Engineering Department 
General Electric Company 
Schenectady, N.Y. 


Fractional-horsepower motors drive a surprisingly 
large amount of industry’s machines. It’s good 
business to safeguard their service by properly 
protecting them individually, or in groups, 
against dangerous conditions 


load protective devices. Where dam- 
age can result from the motor starting 
up unexpectedly upon re-establish- 
ment of power after an outage, pro- 
vision should be made for under- 
voltage protection. Also, provision 
should be made against short circuits. 

There are several types of frac- 
tional-horsepower motors, each of 
which has certain pecularities that 
need to be considered. These types 
are: 

A. Single-phase motors. 

1. Split-phase, with high-resistance 
starting winding that is used only 
during starting. 

2. Capacitor-start, using a capac- 
itor in series with one winding only 
during starting. 

3. Capacitor motor. It is essen- 
tially the same as (2) but the ca- 
pacitor and split-phase winding are 
used for both starting and running. 

4. Repulsion-start induction motor. 
The repulsion effect is used for start- 
ing and the induction effect for run- 
ning. 

5. Repulsion-induction motor. The 
repulsion effect is used for starting; 
both repulsion and induction effects 
are used for running. 

6. Universal, series-field, commu- 
tator-type motor. 

B. Polyphase motors. 

. Squirrel-cage rotor. 

C. Direct-current motors. 
1. Compound field winding. 
. Series field winding. 

The first three types of single- 
phase motors have a split-phase wind- 
ing for starting, with a connection 
which is changed by means of a cen- 
trifugal switch to a running connec- 
tion. Circuits that are used only dur- 
ing starting have less current-carry- 


—" 


bo 


than all other sizes combined, and it is important carry the running currents continuously. Also, when 


M t= fractional-horsepower motors are in use ing capacity than do the running windings, which must 


that adequate control and protection be provided any of the commutator types of motors stall, the stalled 
for them. Suitable control is necessary so that they can current is carried on one commutator segment in series 
be started and stopped conveniently in accordance with instead of on all of them, which results in rapid local 
the work to be done, and they need protection against heating. Therefore, all these types of motors require an 
excessive temperatures by the proper individual over- overload device that will function quickly enough to pro- 
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tect these rapid-heating parts during starting. The ca- 
pacitor-run and the polyphase squirrel-cage motor have 
no winding that is used exclusively for starting; hence 
their windings do not heat so rapidly during starting as 
do the starting wind- 








Figure 2, governs its opening and closing operations. 
When the start button is pushed power will flow from 
L1 to the contactor coil and to line L2. This will cause 
the contactor to close. Its auxiliary circuit 2-3 will also 
close, which will energize the solenoid 





ings of the types 
mentioned pre- 
viously. 


Relays 


Fractional - horse- 
power motors are de- 
signed to carry their 
rated loads and at- 
tain only a moderate 
temperature. One 
type of relay is 
made to protect these 
different varieties of 
motors. For those 
that have starting 
windings or connec- 
tions, a relay is ap- 
plied whose rating is 
quite close to the 
continuous rating of 
the motor. In mo- 
tors that have only a 
running winding, 
which is used also 
for starting, a relay 
is applied with a rat- 
ing that corresponds 
closely to the actual oe 
heating rating of the Jo 








coil in the pushbutton and close con- 
tacts 1-2. When the operator - re- 
moves his finger from the start but- 
ton the original circuit will be main- 
tained by means of these solenoid 
bridging contacts. 

In case the power fails, both the 
contactor and the pushbutton solenoid 
will be released. However, the con- 
tacts (1-2) that were closed by means 
of the solenoid are kept from opening 
instantaneously by means of an es- 
capement mechanism which will re- 
tard the opening for a specified time. 
If power returns before this length 
of time has elapsed, the contactor coil 
and the solenoid will be energized, so 
that power will be reapplied to the 
motor and a shutdown prevented. On 
the other hand, if power remains off 
longer than the time for which the 
pushbutton is set, the bridging con- 
tacts 1-2 will open and cause a defi- 
nite shutdown. 


Group Time Delay 


If the operator wishes to stop. the 
motors he pushes the stop button, 
which mechanically separates the con- 
tact structure from the timing 











motor—not its nomi- 
nal rating. In this 
way a very practical 
combination is ob- 
tained. The differ- 
ences in heating rates are compensated for in this method 
of protection. 

Because the starters for these small motors can be put 
into a space that is not much larger than the conventional 
pushbutton, and because it is essential that they be inex- 
pensive, they have commonly been designed along the 
lines of a tumbler switch having a temperature-controlled 
latch for opening the switch. This design gives a very 
simple, small, and inexpensive device for connecting the 
motor to and disconnecting it from the line and providing 
overload protection, but it does not give low-voltage pro- 
tection. 

The definition of low-voltage protection is “the effect 
of a device operative on the reduction or failure of volt- 
age to cause and maintain the interruption of power to 
the main circuit.” This kind of protection is intended 
to prevent machinery from starting unexpectedly upon 
the restoration of power service and perhaps doing dam- 
age to the operator or to the product. 

It is entirely practicable to provide low-voltage protec- 
tion for small motors in groups. One contactor can 
supply power for a number of motors, and can be con- 
nected as shown in Figure 1. A time-delay pushbutton, 


not cause complete shutdown 
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Figure 2. Pushbutton station which incorporates a time- 
delay feature so that momentary failure of voltage will 


mechanism. 

By this system of connection, the 
contactor will provide group time- 
delay, low-voltage protection and 
serve as a group disconnecting con- 
tactor. Also, if the contactor is large enough to be able 
to interrupt a short circuit, instantaneous overload relays 
can be used in each of the three supply lines to open the 
contactor coil circuit and provide short-circuit protection. 

By referring to Figure 1, it will be noted that each 
motor can be individually controlled and individually 
protected against normal overloads, and given group pro- 
tection against low voltage or short circuits. However, 
should individual protection against short circuits be de- 
sired, it can easily be secured by fusing each motor circuit 
for a current value that is from three to four times the 
normal current rating of the motor. 


“We're always looking for trouble,” says 
the man responsible for plant operation in 
a large New England concern. That’s how 
the maintenance departments in all his 
company’s plants catch defects when they’re 
minor repair jobs and avert most of the 
major breakdowns—a July article 
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A DHA rs ew 


Photograph by courtesy of The Ingalls Iron Works Company, Birmingham 


Ten Miles of Welding Takes to the Water 


Not a single rivet in the hull of this 230-ft. wharfboat for the city of Greenville, Miss. Equipped with 
automatic grain handling equipment, derricks, and winches, it will be moored permanently in the Mis- 
sissippi River and used for loading and unloading freighters. A bridge of special design will connect it 


with the shore 
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R’arin’ to Go 


Of welded construction 
throughout—frame, axles, 
even the brake mecha- 
nism—this 15-ton trailer 
weighs only 6,800 pounds. 
There are welds almost 
everywhere you look in 
this photograph—all so 
good and clean that most 
of them have been com- 
pletely lost in the half- 
tone reproduction 


Photograph by courtesy of Wellman 
Engineering Company, Cleveland 








How to Make a 


A modern production line is no better than the lubrication of its weakest bearing 


L. Ballard 


Industrial Engineering Department 
Tide Water Oil Company 
New York 


Lubrication Survey 


many large ones, lubrication is handled more or less 

haphazardly, and the ultimate economies possible 
through a study of the problems involved are lost sight 
of. A lubrication survey of the plant machinery con- 
ducted by or under the supervision of the operating or 
maintenance engineer responsible for lubrication will 
often bring out sources of savings that had not been 
thought of or considered before. The man designated 
to make the lubrication survey should be from the oper- 
ating or mechanical department and should be familiar 
with the operating characteristics of the production 
machines and auxiliary equifment requiring lubrication. 
Each machine, or each type of machine if the plant is 
large, should be inspected and the following noted: 


|: MOST small and medium-sized plants, and in 


1. Name of department. 

Name and number of machine. 
Lubricants used. 

Methods of application. 
Frequency of applying lubricants. 
Quantities of lubricants used. 
Condition of bearings. 


ome mr 





8. General efficiency of lubrication and methods of 
application, noting whether lubricants are used in exces- 
sive quantities as indicated by oil or gfease on the ma- 
chine frame or floor. 


Recording and correlating of the data may be simpli- 
fied by preparing a form such as shown and filling in 
the necessary information on inspection. If there are a 
number of identical machines in any department, a study 
of one or two will usually be representative of the entire 
group. 

Many plants keep accurate records of the quantities 
of lubricants used in various departments, and where 
such records are available they should be included in 
the survey. 

Where application of all lubricants is under the con- 
trol of one engineer or head oiler, the practice will prob- 
ably be more or less standardized throughout the plant. 
However, where oiling is handled by machine operators 
or oilers working under each department superintendent 
or foreman and not subject to centralized control, in- 
stances will probably be fourid where different lubricants 
are used for the same purpose in different departments, 
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or are applied in a different manner. Frequently a fore- 
man or oiler will have a decided preference for a par- 
ticular lubricant and claim that it is necessary for 
efficient operation. Such preferences should be studied 
since, in most instances, they are based on prejudice and 
should not be tolerated if it means an extra or more 
expensive lubricant than is used elsewhere on similar 
machinery. Control of lubrication is, therefore, impor- 
tant, and should be studied to determine whether more 
efficient methods can be used. 

The operating data secured by inspection, together 
with the records of lubrication and maintenance costs, 
should be studied and recommendations for improve- 
ments outlined. From a lubrication standpoint, parts 
requiring lubrication may be studied under three general 
headings : 

1. Parts using grease. 

2. Parts using oil applied by all-loss methods, such as 
hand oiling, drop-feed, or wick-feed oilers, where the 
lubricant is not recovered. 

3. Parts using the same oil repeatedly, such as ring- 
oiled bearings and machines or gears equipped with 
splash or circulation systems, where a long period of 
service is expected from each charge of oil. 


Grease-Lubricated Bearings 


Grease is a mixture or emulsion of oil and soap, the 
soap serving primarily as a carrier for the oil, which 
provides most of the lubrication. Where oil is applicable 
by automatic methods, it will usually give more efficient 
results than grease. Grease has, however, an important 
field of its own—for example, in heavy-duty, slow-speed 
bearings; bearings operating in dirty surroundings, 
where grease tends to prevent the entrance of abrasive 
substances; applications where oiling devices are not 
practicable and hand oiling is wasetful; bearings that 
are difficult of access and likely to be neglected by the 
oilers. 

The relative value of grease and oil for specific types 
of service is worthy of study; there are instances where 
changing from one to the other has resulted in appre- 
ciable economies. The old practice of using a light oil 
in practically all greases and varying the consistency and 
field of service by changing only the proportion of soap 
has disappeared; now greases may be obtained made 
with oils and soaps of the proper characteristics for any 
field of service. 

When grease is applied by a grease gun, it is common 
practice to add it more often than is necessary, usually 
indicated by grease on the machine frame or floor. Such 
a condition should be corrected and a definite greasing 
schedule established. 


All-Loss Oil Lubrication 


Bearings that are lubricated by hand or by devifes in 
which the oil is used once only and lost, do not require 
an oil of as high quality as those lubricated by splash 
or circulating systems or ring oilers. For all-loss 
methods of applications the most important character- 
istic of the oil is correct viscosity for the loads and 
speeds. Other characteristics may be necessary for spe- 
cial conditions, such as low pour test or the ability to 
resist the formation of carbonaceous deposits. 

Where hand-oiled bearings require large quantities of 
oil, the application of efficient oiling or greasing devices 
should be considered. Besides reducing oil consump- 
tion, such devices usually improve lubrication because 
the lubricant is applied at a steady, slow rate instead of 
by the feast-and-famine method of hand oiling. 


Continued Re-Use of Oil 


Selection of suitable oils for bearings lubricated by 
ring oilers, splash or circulation systems is important 
since the requirements vary with the exposure to con- 
tamination. Where the oil is not exposed to contamina- 
tion by moisture, the general-purpose oil will often be 
satisfactory, if of the correct viscosity. On the other 
hand, bearings of compressors, steam engines, or other 
equipment where the oil is exposed to high temperatures 
or contamination require a specially refined oil. 

Ring-oiled shafting bearings may use the general- 
purpose oil, since speeds are usually moderate and thé 
oil is not subjected to high temperature. In ring-oiled 
motors, however, it is preferable to use a high-grade oil 
especially suitable for the high speeds and close toler- 
ances of the bearings. Although general-purpose, red 
engine oils are sometimes used for electric motor bear- 
ings, their initially lower price is usually offset by the 
necessity of more frequent changes and attention and a 
lower factor of safety. 

On all equipment, including inclosed gears and chains, 
where the same charge of oil is repeatedly used with 
only the necessary make-up added, the period of time 
between changing batches and the use to which the 
drained oil is put should be studied to determine whether 
the oil is changed more often than necessary, or the 
drained oil is wasted. If records are not kept of the 
dates on which oil changes are made, it is difficult to 
keep a regular schedule. In some plants a card index is 
kept of all such equipment on which is entered the date 
of the last oil change and the desired frequency of 
changing. In other instances durable tags with dates for 
changing oil noted on them are attached to gear cases 


or machines with circulation systems. 
(Continued on advertising page 52) 
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Maintenance Data 
Management Can Use 


YHEN modern factory management places a 
function under close control, the system devised 
to effect it has two divisions—one to get signifi- 


cant data, the other to present the variables to the execu- 
tive in a way that will help him to keep them in the best 





This plan supports supervisors’ requests possible balance. The control system to be described has 

p aided in controlling maintenance costs in a plant where 

for work they think ought to be done: a substantial maintenance payroll had no control other 
helps management decide what can be than noting its ratio to total productive payroll. 

aoe This system analyzes the work done by the mainte- 

done nance department each week. The significant data are 


obtained through two forms. The department foreman 

: requesting the work makes out a department order, 

W. £. Zinck 4 Figure 1, and mails it to the office of the general super- 

intendent. The basic data on the order is there written 

into the maintenance order and job ticket, Figure 2. 

The white original is the factory office copy; the pink 

duplicate is for the maintenance supervisor who will 

have the work done; and the buff card is the job ticket. 

Duplicate and job ticket go to the maintenance super- 
visor. 

Other pertinent data—dates work was started and 
completed, hours of labor, and material used—are filled 
in by the mechanic and checked by the supervisor as the 
work progresses. Any work done in addition to that 
called for on the original order is noted on the job 
ticket. If the work requires more than one mechanic, 
job tickets for the others are made out by copying the 
data from the original to blank cards supplied for that 
Figures 3 and 3a. How Purpose. If the work is carried over from one week to 


maintenance variables are the other, new job tickets carrying the original order 


analyzed and presented to 
Management See also, “Maintenance Cost Control,’ June-November, 1933. 


Assistant General Superintendent 
North and Judd Manufacturing Company 
New Britain, Conn. 
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number are made out for all the mechanics on the job. 
Costs of direct labor, overhead, and material are com- 


puted by the cost department. This completes the de- 
sired information. 

The timekeeping for the mechanics, who are paid 
on an hourly rate, is simply a weekly check by a time 
clerk to see that each mechanic has turned in job tickets 
to cover his clock hours for the week. This forces each 
supervisor to secure an order for all work. 

Maintenance variables are presented to management 
through the analysis sheet shown in Figure 3. Payroll 
information of the number of mechanics, hours worked, 
and payrolls as to trades and totals are taken from the 
timekeeper’s check list for the week. 


Follow Up 


The status of maintenance orders (see Figure 3) is 
worked up as follows. A running numerical list is kept 
for each trade of all orders issued. Completed dates 
are noted on the lists as each week’s job tickets are 
checked. A list of orders that stand uncompleted is sent 
to each supervisor, who checks his orders, makes correc- 
tions, if any, and returns the list. Orders completed for 
the week are taken as the difference between the sum 
of uncompleted orders of the previous week and orders 
issued for the present week, and uncompleted orders for 
the present week. Orders a month old and uncompleted 
are found from the numerical lists. The supervisor in 
checking uncompleted orders is forced to review all out- 
standing orders, which tends to focus attention to the 
older ones. 

Average hours per repair order are calculated from 
the total hours on the repair orders that were completed 
during the week. 

Hours on blanket orders are taken from the job 
tickets. A distinctive letter is prefixed to blanket order 
numbers for each trade, as P for plumbers. 

The maintenance payroll is broken down as to type 
of work to show the amount of money spent on inspec- 
tion, repairs, replacements, and new work. Inspection 
covers all inspections of machinery and equipment to 
ascertain its condition so that repairs or replacements 
will be requested when necessary; and oiling, or clean- 
ing, or blowing down, or adjusting the machinery and 
equipment to maintain proper operating conditions and 





thus prolong its length of operation between repairs or 
replacements. Repairs comprise all work done on any 
or several or all of the component parts of a separate 
operating unit of machinery or equipment to put that 
unit in good working condition and thus extend the 
total period of usefulness of the unit. Replacements 
cover all work done to make, or to install if purchased, 
a separate operating unit to replace in service a worn-out 
or discarded similar unit. New work comprises all work 
done to improve the operating efficiency of installed ma- 
chinery and equipment, and to make, or to install if 
purchased, additional or original machinery and equip- 
ment. 

Maintenance labor on repairs and replacements is also 
broken down as to class of equipment worked on. This 
distribution is also made from the job tickets. 

What use can be made of this analysis? Well, it 
brings to light basic data previously unknown and gives 
both management and supervisors the facts upon which 
maintenance should be based—the supervisors to use the 
information to support their recommendations as to what 
maintenance should be done, and management to use the 
data to aid its judgment as to what should be allowed to 
be done. 

How can the information be so used? A few illus- 
trations will be given, to which the reader can add others 
that will come to mind as the analysis is studied. 

The trend of orders a month old and not completed, 
and the percentage of hours on blanket orders give man- 
agement a measure of the maintenance department’s effi- 
ciency in handling requests for work, and of its insist- 
ence upon specific orders whenever possible. 


How Much Money? 


How much money is actually spent on maintenance? 
The breakdown as to type of work shows at once money 
spent on new work, so that the outlay for actual main- 
tenance is often less than realized. 

Again, is enough inspection being done? Would an 
increase in inspection work be justified in time by a 
decrease in repairs and replacements? A trial and the 
comparative data would tell the story. 

Can the maintenance work be curtailed? In the face 
of mounting uncompleted orders, the responsibility for 

(Continued on advertising page 50) 


Figure 4. Past performance records are invaluable to the supervisor in making 


his estimates. 
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15 Proofs That 
Electric Heat 
Saves Money 


G. A. Van Brunt 


Associate Editor 


One of the large automobile companies made savings 
of more than $1,100 a month by installing four 
3-electrode resistance heaters in place of the fuel-fired 
furnaces used for heating the stock from which drag 
links are forged. A photo-cell is used in conjunction 
with each electrode of the heaters to insure accurate 


temperature control. 
Zz Tests conducted by metering the gas consumed by 
a 1-ton electrotype furnace in an Eastern printing 
plant showed that the cost of operation, with a minimum 
gas rate of 65 cents per thousand cubic feet, was $0.235 
an hour. Immersion-type electric heaters were installed, 
and a six weeks’ test indicated that the cost of operation, 
under a power rate of $1.25 a kilowatt demand charge, 
and an energy charge of $0.01 a kilowatt-hour, was 
$0.162 an hour, or a saving of $0.073 an hour over the 
former cost. This furnace operates about 3,400 hours 
a year. On this basis the annual saving is about $250. 


In the plant of an Eastern cutlery manufacturer a 

large fuel-fired steam boiler is operated to furnish 
all steam requirements, including building heating and 
steam for the various manufacturing processes. Al- 
though steam is not required for building heating during 
the summer months, it was necessary to operate the 
boiler to supply the comparatively small amount of steam 
needed for process work. Following the installation of 
six electrically heated warming cabinets, one glue cooker, 
and two water tanks, at a total cost of $346, the aggre- 
gate saving in labor and fuel in the first year of opera- 
tion was $426—a return of about 123 per cent on the 
investment. 


In a large Middle-Western plant unusual conditions 
made it necessary to operate an auxiliary coal-fired 
boiler all winter for the sole purpose of preventing the 
freezing of a water tank which was part of the fire pro- 
tection system. Immersion-type electric heaters with a 


total rating of 40 kilowatts were installed, and the saving 
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Eecrricat ENERGY may be converted into 
heat in three ways: (1) Passing current through a 
conductor which opposes its flow; (2) by means 
of an arc passing through the air between two 
electrodes; (3) by inducing so-called eddy cur- 
rents in a conducting material subjected to the in- 
fluence of an alternating or pulsating electromag- 
netic field. A wide variety of applications of elec- 
tric heat have been developed around these funda- 
mental principles. 

With the possible exception of electric welding 
the majority of industrial applications of electric 
heat involve the use of an oven or furnace heated 
by resistors, or high-resistance conductors. Tem- 
perature and service conditions determine the kind 
of resistor used, its shape, and so on. Metallic 
alloys containing nickel and chromium are com- 
monly used when the temperature of the heating 
elements is below 1,900 degrees Fahrenheit. For 
higher temperatures, or under different conditions, 
non-metallic resistors such as carbon, graphite, or 
silicon carbide may be used. 

Resistors composed of alloy resistance wire suit- 
ably protected are available in a wide variety of 
shapes and capacities, and in forms designed to 
be immersed in liquids, including molten metals, 
imbedded in or clamped onto parts, or suspended 
in an open space, as in local-area heating. 

In another widely used class of applications the 
parts are heated directly, by passing a current of 
sufficient magnitude through them. Familiar ex- 
amples are the heating of rivets, bars, or water. 
Resistance butt welding of parts also falls in this 
class. 

Electric-arc heating may be used where ex- 
tremely high temperatures are required. The arc 
may be formed between two parts to be heated, 
as in some types of welding, or between an elec- 
trode and a substance or part, as in carbon-arc 
welding or the melting of iron or steel. 

In commercial applications induction heating is 
accomplished, briefly, by subjecting the parts or 
material to the influence of a strong magnetic field 
of low frequency (60 cycles or less) or to a com- 
paratively weak field of high frequency. This 
method of producing heat is used mostly for melt- 
ing metals, although it is now employed by one 
of the large automobile companies for baking 
japan or enamel finishes. 








in one month was about $140, showing that the equip- 
ment will pay for itself in one winter. The heaters are 
controlled by a thermostat which cuts them in when the 
temperature reaches a certain minimum value. 


A Middle-Western steel-treating company made sav- 
ings in excess of $5,460 a year by replacing a box- 
type, gas-fired carburizing furnace with an electrically 
heated unit. At this rate the cost of the new furnace 
will be returned every eighteen months. Cost of car- 
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burizing has been reduced 44.8 per cent, exclusive of the 
saving due to a considerable decrease in spoilage. 


Investigation of the physical properties of the cast- 
6 ings produced in a steel foundry showed that 
non-uniformity of temperature in the natural-gas-fired 
normalizing furnace resulted in wide variations in tensile 
strength and machinability. Similar tests and cost 
records made on castings normalized in an electric fur- 
nace disclosed that although the cost per 100 pounds of 
castings normalized was 5 cents higher, the savings in 
the cost of machining amounted to $1.28. On the basis 
of 300 16,000-lb. charges normalized per year, there is 
a saving of $61,000. 


Savings of more than $500 a month followed the 

installation of electric hardening and tempering fur- 
naces in the plant of an Eastern manufacturer of axes 
and tools. With fuel-fired equipment much difficulty 
was encountered in securing uniform heat-treating ; re- 
jections in the plant and in the field were the source of 
considerable loss. Thermostatic control made it possible 
to keep the temperature within much closer limits than 
had been possible before. Low operating costs of the 
electric furnace, with sizable reductions in the amount 
of labor required and the number of rejections, resulted 
in the savings mentioned above, which will pay the cost 
of the new equipment every eighteen months. 


An Eastern manufacturer of automobile axles and 

similar parts became dissatisfied with the quality 
of the work turned out by the fuel-fired, heat-treating 
furnace then in use. The resulting investigation led to 
replacing these furnaces with the electrically heated 
type. Savings in the number of rejects due to improper 
heat treatment, with lower labor, maintenance, and oper- 
ating costs, amount to about $970 a month, or $11,640 
annually. At this rate, the return on the investment is 
93.5 per cent. 


Replacement of fuel-fired, core-baking ovens with 

electric ovens in the shops of an Eastern railroad 
led to net savings of more than $5,600 a year. These 
savings have come about through practical elimination 
of cores spoiled in the baking operation, a great reduc- 
tion in the number of steel castings having defects trace- 
able to faulty cores, and a large reduction in the labor 
required for oven maintenance and attendance. 


] Accurate control of the temperature at which 
babbitt is melted and poured is important, since 
the life of such bearings depends to a considerable ex- 
tent on these two factors. This circumstance forms the 
basis of net savings estimated at $1,450 a month which 
were realized by an Eastern railroad shop following the 
installation of an electrically heated melting pot in place 
of the coke-fired equipment formerly used. 
1] Many users of metallic magnesium demand that 
it be free from copper. The most delicate test 
thus far discovered is to subject the magnesium to live 
steam under high pressure; when copper is present it 


produces a marked discoloration easy to detect. A 
Middle-Western company that manufactures large quan- 
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tities of metallic magnesium ribbon solved in a cheap and 
simple way the problem of obtaining the small amount 
of high-pressure steam required for this test by building 
an electrically heated boiler which will produce steam at 
any pressure up to 500 pounds per square inch. It con- 
sists of a cast cylinder with two 5-kw. units cast in the 
side walls, and a pressure-tight cover. The test samples 
are placed on aluminum shelves in the generator. 
: 2 Use of the copper brazing process applied 
through the medium of a small controlled-atmos- 
phere electric furnace has resulted in material savings 
and important improvements in the product of a Middle- 
Western manufacturer. The devices produced by this 
company contain many small parts that were formerly 
assembled by riveting or staking. About 200 piece parts 
are now being copper brazed, and it is expected that 
many more will be treated in the same way. Tests have 
shown that the strength of the brazed parts has been 
increased from 50 to 250 per cent over the previous 
values. One example of the cost reductions made pos- 
sible by brazing is found in the case of a stud. The 
former cost of $20 a hundred has been cut to $8 through 
the elimination of a machining operation. 


1 An Eastern plant whose manufacturing opera- 

tions involve the heating of an asphaltic com- 
pound has made a considerable saving by substituting 
electric heat for steam. Although steam was regarded 
as the most economical source of heat for this purpose, 
tests of an electrically heated tank resulted in the installa- 
tion of five such tanks and shutting down the boiler 
plant. Savings have resulted from the elimination of 
attendance and maintenance charges for the boiler plant, 
and for the maintenance of the steam coils in the asphalt 
tank, which was a very heavy item. 


1 Changing from a fuel-fired to an electrically 

heated baking oven in the electrical repair shop 
of a large railroad doubled the coil life of rewound 
motors and generators, as shown by the shop records. 
Both under-baking and over-baking of the varnish with 
which the coils are impregnated are undesirable and are 
likely to lead to premature failure. The savings are esti- 
mated at nearly $17,500 a year. 


1 Proper heat-treatment of aluminum alloy castings 
requires uniform distribution of heat throughout 
the charge, with close temperature control. One large 
user of such castings had so much difficulty in securing 
proper distribution of heat and maintaining the correct 
temperature with fuel-fired furnaces that rejections of 
castings which failed to meet specifications because of 
insufficient or improper heat treatment was a serious 
matter. To remedy this situation a pit-type electric fur- 
nace was installed with the necessary control and tem- 
perature-recording equipment. Repeated tests have 
shown a maximum deviation of plus or minus 6 degrees 
Fahrenheit from the desired temperature. As a result, 
rejection of castings for improper heat-treatment has 
been eliminated. The ability to produce aluminum alloy 
castings having definite physical properties has led this 
company to use such castings in place of many brass 
castings hitherto used, saving about $8,400 a year. 
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Now’s the Time. 


to Put Buildings in Shape 




















two distinct phases—preventive and corrective. 

Over a long period of time the former will prove 
to be the more economical. Preventive maintenance fol- 
lows the premise of “a stitch in time” and is in itself 
a corollary. 

The natural agent that probably causes the greatest 
amount of deterioration of the exterior and interior of 
buildings is moisture. The character of its destructive- 
ness may vary from chemical, which hastens the oxida- 
tion of metal, to physical, which causes spalling of con- 
crete and brick. These different effects bring about the 
same results—deterioration and destruction—which are 
so costly to the owner. To prevent these effects it is 
necessary to keep moisture out. This objective is 
achieved, primarily, by keeping all exposed surfaces pro- 
tected by damp-proof and moisture-resisting coverings. 
It is necessary, in turn, to keep these coverings intact. 

Here is the secret of efficient building maintenance: Jt 
costs much less to preserve the protections of a building 
than tt does to repair and renew defective parts that have 
not been protected and are being damaged. Further- 
more, the continued favorable appearance of a protected 
building is a tangible asset, a strong sales advertisement, 
and a direct reflection of the business acumen of its 
owner and his personnel. 


Rive is maintenance can readily be divided into 
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Only fifteen years old, but weather and neglect 
have taken a heavy toll, as shown by the extensive 
cracking and spalling of the concrete. It was also 
necessary to replace the steel sash 


G. W. Borden 


Construction Engineer 
New York Dock Company 
New York 


It goes without saying that all plant buildings and 
structures should be carefully inspected during the spring 
or early summer and any necessary work done promptly. 
The few important rules to follow may be tabulated as 
follows: 


1. Make a thorough examination of all items; a casual 
look may not disclose serious defects in partly hidden 
areas. A job half-performed is a waste of time and 
money. 

2. Do not take any uncertain condition for granted; 
if there is any doubt in your mind about it, consult with 
someone who knows. 

3. Do not leave a job with a defect in material or 
workmanship ; if it is corrected at once, there is no chance 
of forgetting. 

4. Be consistent in demanding good material and 
workmanship; each successive “let-up’ becomes easier 
if not guarded against. 

5. Do not accept one material as being “just as good 
as” another; if this point can be proved, there will be 
time enough to use it when you know. 

6. Do not use defective or second-hand materials ; the 
best part of their utility may be gone and a quicker re- 
placement must follow. 

7. Keep a cost account by items of the work per- 
formed. If the building has been well constructed and 
properly protected in the beginning, the maintenance 
costs can be compared so favorably with ordinarily kept 
buildings that the proof of all the foregoing rules will 
necessarily be self-evident. 

8. Make periodic inspections of the building exterior 
at least every six months and do not leave any defective 
parts unprotected. The destructive action of the elements 
makes no exceptions in favor of any property. 


In conjunction with these rules and in order to clarify 
the items and extent of repairs or maintenance needed, a 
report is shown which can be of much help in estimating 
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costs and as a record. It indicates the typical results of a 
building survey in the spring, and shows how repair costs 
can be estimated. Assuming that an industrial plant com- 
prises a group of buildings of various types, a standard 
table to cover all items on the property should be used. 
It should be made up in sheet form, and a separate re- 
port made for each building. 


Masonry, Metal, Wood 


The entire construction of the exterior of a building 
can be divided into three parts—masonry, metal, and 
wood. These three elements will constitute different por- 
tions of the building’s component parts, and although 
the principle of protecting them is the same, differences 
in the products used and in the workmanship exercised 
in applying them are highly important in determining the 
success or failure of the project. 

At the present time there are on the market paint 
products and their necessary complements, caulking mate- 
rials, ranging in quality from fair to excellent and cor- 
respondingly in price from cheap to expensive. No one 
type of paint will satisfactorily protect all kinds of mate- 
rials under different conditions, as all paint manufac- 
turers will agree, and as experience has shown. There is 
a specific paint manufactured for nearly every condition 
to which masonry, metal, or wood may be subjected, and 
economy of protection rests solely on the proper selection 
and application of the correct materials. The owner who 
paints his building at considerable cost without using the 


When properly filled out, this building inspection report 
gives all the information that will ordinarily be needed, 
and is suitable for filing as a permanent record of repairs 


proper products or workmanship cannot long be in igno- 
rance of this fact, when he finds that certain portions are 
deteriorating after a short time, whereas the remainder 
may be well preserved. 

Before any painting can properly be done, all surfaces 
should be cieaned of loose particles. In building walls 
these particles may consist of dust carried in the wind, 
rust or scale on metal due to oxidation, partial erosion 
of masonry by winds and rain, and, in new concrete, 
loose particles of sand not embedded, or laitance. It is 
advocated that new work be left unpainted for a short 
time, especially masonry, for two very good reasons— 
first, to allow complete curing (escape of moisture from 
within the material) ; second, to allow settlement cracks 
to become evident so they may be caulked before paint- 
ing. At least a year should elapse in the case of a build- 
ing of any size, especially on ground that is likely to per- 
mit settlement, such as waterfront sites, before the 
masonry is caulked and painted. 


Putting On the Paint 


Some engineers prefer to allow metal parts such as 
steel, pipes, or sash to oxidize for a time before painting, 
thus permitting the metal to pit slightly, on the assump- 
tion that this will give paints a better grip. However, 
since iron or steel parts do not present a strictly smooth 
surface unless machined, it would seem that this delay 
is not necessary and that paint could be applied at once 
after erection. As for wood, even though it is not kiln 
dried, paint should be applied immediately after erection, 
since the penetrating effect of the oil is sufficient to serve 

(Continued on advertising page 54) 
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To Estimate Wiring Costs 
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Figure 1. A one-line diagram showing the layout of an electrical system that motors in symbol form 


is to be installed is practically a necessity. 
should be accurate and complete 


It’s the details that count. 


tematic approach overlooks none of them 


Montrose Edmonds 


Electrical Engineer 
Fischbach and Moore, Inc. 
New York 


for power or lighting systems in industrial plants 

is not a difficult matter if the problem is ap- 
proached in a systematic way. One who has done much 
of this work may be justified in taking shortcuts and 
making assumptions which his experience has shown to 
be sound. However, it will be advisable for those whose 
experience in estimating electrical work is limited to fol- 
low the general procedure outlined in this article. 

It is assumed that such engineering details as selection 
of the proper motors and controls, protective equipment, 
and wire sizes have been worked out. The first step in 
preparing a wiring cost estimate is, then, to compile 
the necessary data. A floor plan of the area on which 


| for power 0 G the cost of installing the equipment 


the location of all equipment and conduit runs can be 
shown is usually available, or can easily be drawn up. 
In any case, a one-line diagram, as shown in Figure 1, 
will be helpful. 


It should show source of supply, size 
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It need not be elaborate, but 


This _ sys- 


should also be indicated, 
together with the names 
of the driven machines. 

The type of building 
construction plays an im- 
portant part in deter- 
mining the time required 
for installing the conduit 
and mounting the equip- 
ment. With a flat ceiling 
it is a simple matter to 
place the conduit. Mill 
construction likewise pre- 
sents no difficulty, except 
that conduit fittings or their equivalent should be used 
to saddle the beams. Most modern factory buildings 
are of concrete, with beams on about 6- or 8-ft. centers. 
Here it is workmanlike to run the conduit flush with 
the bottom of the shallow beams or flat against the 
ceiling between the beams, with saddling necessary only 
at the deep beams. 

The manner of leading the conduit to the motors from 
the main run is an important factor. With a motor 
mounted at or on the ceiling, there is obviously no diffi- 
culty. Where a motor is on the floor, there are several 
ways of running the conduit to it. Where an aisle space 
is between a motor and a column, it is well to run the 
conduit down the column and in the floor to the motor, 
particularly in a concrete building or one of mill-type 
construction with a combination of concrete and wood 
floors. With a concrete floor it is necessary to cut a 
chase in the floor, which is filled with cement after the- 
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conduit has been installed. In wood floors it is a simple 
matter to take up a board to install the conduit, if it is 
run parallel with the floor boards. If this is not pos- 
sible, additional labor will be required to cut the floor. 
These methods of installing conduit in the floor apply 
particularly to wiring for small motors, and where the 
space under the floor is not readily accessible. When- 
ever feasible it is advisable to run the conduit on the 
ceiling of the floor below and come up to the motor. 


Dropping Cor suit from the Ceiling 


If it is necessary to drop conduit directly from the 
ceiling, the conduit shouid be rigidly supported. If the 
ceiling is low and the conduit is run directly to the 
terminal box of the motor, no support other than a strap 
at the ceiling and a locknut and bushing at the terminal 
box is required. With a ceiling of the average height, 
say 12 feet, or where there is considerable vibration, the 
conduit should be supported independently of the motor. 
This can be done by terminating the conduit at the floor 
with a properly bolted flange and installing a conduit 
fitting at a point about opposite the motor terminal box. 
When. a rigid connection is to be made, this fitting may 
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be a T-fitting; if flexible conduit is used, a standard 
C-fitting is advisable, with the flexible conduit coming 
from the cover. In this connection it should be noted 
that flexible conduit is required wherever the motor is 
subject to movement (as on sliderails), and a certain 
amount of labor will be required to install this piece of 
conduit. 

In determining the quantities of materials and listing 
them for pricing, the data may be set down on a sheet 
similar to that shown as Figure 2. If this method of 
recording the quantity of material is followed, it will 
help materially in estimating the time required to install 
the conduit and cable, since it shows the number of runs 
as well as the lengths and sizes. After this information 
has been put down it is a simple matter to transfer and 
show on the pricing sheet the total quantities of the 
various sizes of conduits, cables, and other items in- 
volved. 

Starting with the conduit, the various runs to the 
motors are measured and the lengths set down. In doing 
this, consideration should be given to the waste due to 
cutting. The number of lengths of flexible conduit and 
connectors should be recorded. Next, list the elbows, 
couplings, straps, hangers, locknuts, bushings, and so on. 
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The number of conduit fittings and junction boxes 
should be recorded, together with any special fittings, 
such as floor: flanges. Screws, bolts and expansion 
shields may now be listed. In determining the quantity 
of these latter items, the method of mounting panel 
boxes, switches, and starters, must be considered. This 
subject will be discussed later. 

For estimating purposes the length of conduit runs 
can be used to determine the amount of wire required. 
Allowance should be made for waste, for extra wire 
required to facilitate pulling, and for wire in gutters of 


panel boxes, in junction boxes and other such places. 

Switches, panelboards, starting devices, and pushbut- 
ton stations are next in order to be-listed, followed by 
the number and sizes of the motors to be connected. The 
amount of cutting required, such as the length of chases 
or the number of holes through walls or floors, is about 
the last item. 

[A succeeding article, to appear in an early issue, will 
discuss the estimating of the time required to tnstall 
wiring and other equipment. Included will be average 
figures, determined by experience —Ed.]| 
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| How to Arrange Leads in 
Wire-Wound Armature Coils 





April and May articles discussed diamond-type wire- 
wound, pulled, double-loop, and drop-type coils. This 
concluding article continues with the short-type coil; 
tells how to check the sequence of leads; lists precau- 
tions that must be taken when laying the top and bottom 
layers of leads. 


HE SHORT type, which is the third general type 

of coil, has the shape shown in Figure 1, is widely 

used, and has a number of lead, turn, and single- 

coil combinations that require careful attention. This 

type of coil is a combination of the diamond and involute 

shapes, since the ends start out as diamond and then 

turn over 90 degrees to a flat plane in order to drop from 
the upper to the lower layer of coil ends. 

It will be seen that the coil shown in Figure 1 is one 
wire wide and consists of two single coils. Turns and 
single coils are built up depthwise, with the leads brought 
off from the top of the coil side. The bottom lead is 
also the lead the coil is started on when winding on the 
mold, so that the top lead becomes the finishing lead. 

The arrangement of the single coils and turns is shown 
in Figure 2, in which the bottom leads are bent down 
against the side of the coil and the upper lead of the bot- 
tom lead group is twisted to the right, whereas the upper 
lead of the top lead group is twisted to the left, bringing 
the leads in the proper single-layer sequence at the rear 
of the commutator necks. 

In Figure 3 is shown a short-type coil that has two 
single coils, each consisting of three turns of two wires 
in parallel. The coil is two wires wide, with the single 
coils built up widthwise and the turns and wires in 
parallel, depthwise. Leads are on top at the sides of the 
coil. Figure 4 shows the single-coil, turn, and lead 
arrangement of the coil illustrated in Figure 3. The 
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Failure to form and insulate coil leads 
properly invites trouble, short life, and 


unnecessary expense 


A, C. Roe 


bottom leads are bent down against the coil, but the posi- 
tion of the individual leads is not changed—that is, the 
leads of this coil, top or bottom, are not twisted. Bottom 
and top leads are laid in two layers, but both wires of 
each lead are handled as one. In most cases these two 
wires are put in one sleeving and considered as one lead. 

A short-type coil with turns and single coils built up 
depthwise and the wires in parallel per single coil built 
up widthwise is shown in Figure 5. This coil is two 
wires wide and has three single coils each consisting of 
two turns of two wires in paiallel. Leads are on top at 
the sides of the coil. Bottorn leads are given three 90- 
deg. bends in being bent down against the side of the 
coil; the upper lead of the bot.om lead group is given a 
twist to the right, resulting in the lead arrangement 
shown. The bottom leads are--put down in two layers, 
but both wires of each lead are handled as one lead, since 
both are in one sleeve. Note the position of the A! and 
A? wires after bending the bottom leads into position for 
connecting to the commutator. 

The top leads of the coil shown in Figure 5 are put 
down in three layers, the 3T leads being in the bottom 
layer, the 2T leads in the middle, and the 1T leads in 
the top layer. The leads are given a twist to the left as 
they pass down across the front of the coil, bringing the 
2B wire on top of the 1B wire. 

In Figure 6 is a short-tvype coil with the single coils 
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Figure 1. A short-type, mold-wound coil consisting of 
two single coils. The turns and single coils are arranged 
depthwise, with the leads on top 
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Figure 2. Arrangement of single coils, turns, and leads 


of the coil shown in Figure 1 


built up widthwide, and the turns and wires in parallel, 
depthwise. Leads are on the bottom of the coil. This 
coil has four single cells, each consisting of three turns 
of two wires in parallel, as indicated by the two wires in 
the one cotton sleeve or tube. The top leads of this coil 
are the starting leads, when starting to wind the coils 
on the mold, and the bottom leads then become the finish- 
ing leads. 

Shown in Figure 7 is the arrangement of single coils, 
turns, wires per single coil in parallel, and the leads of 
this coil. The bottom leads are brought out in the proper 
position for connecting to the commutator neck, as they 
are put down with the wires in parallel, making two 
layers. Top leads are bent straight up against the coil 
and are not twisted, being put down in two layers con- 
sisting of the wires in parallel per single coil lead. 


Testing Armature Coils 


Before the leads of d.c. armature coils can be con- 
nected to the commutator, the relation between the single 
coils, turns, wires in parallel, method of bringing out 
leads, and so on, must be clearly understood, so that the 
lead wires may be laid in the proper number of layers 
and given the proper twist. Furthermore, the same 
knowledge is required when tracing trouble in an arma- 
ture, since it enables one to recognize all possible points 
where trouble is likely to occur. Therefore, before start- 
ing to wind an armature, the type of coil used should be 
analyzed and all the points discussed in this and the pre- 
ceding two articles checked in order to insure a correctly 
wound and connected armature. 

At the factory all armature coils are tested before 
shipment or installation by the following three methods: 
(1) High-voltage test between single coils, to eliminate 
short-circuited coils or weak spots; (2) sequence test, 
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by lighting out the lead wires to determine whether they 
are brought out correctly and are free from crossed 
wires; (3) test between turns to eliminate short circuits 
between turns of each single coil. 

Although coils are tested for proper lead sequence be- 
fore installing them in an armature, a second test should 
be made after they have been put in and the bottom leads 
connected to the commutator, but before connecting the 
top leads. At this stage a 110-volt test light, or a buzzer, 
should be used to check the sequence of the top and 
bottom leads, to insure that the bottom leads have been 
put down correctly. 

This lighting-out test consists of starting on the bot- 
tom leads of the throw coil—the first coil installed—and 
finding the corresponding top lead with the test light or 
buzzer; then progressing around the armature, one bar 
at a time, checking the bottom and top leads, to make 
sure that they are in the proper sequence. 

















Figure 3. This short-type coil consists of two single 
coils arranged widthwise, with the turns depthwise. Leads 
are on top, with two wires per sleeve 




















Figure 4. Short-type coil (Figure 3) two wires wide, 
made up of two single coils ‘containing three turns of 
two wires in parallel 


Such a test before connecting the top leads has always 
proved well worth the time expended, since a mistake 
can be corrected at this stage in less time than would be 
possible on a finished armature. 


Insulating Leads 


When laying the top and bottom layers of leads cer- 
tain precautions are necessary: 

1. Prepare a solid support for the bottom leads, up to 
where they enter the commutator necks. 


2. When the leads from single coils are arranged in 
two layers, the point where the change from a single to 


+ FACTORY MANAGEMENT and MAINTENANCE 

















a double layer is made should be well insulated either 
by inserting a small, rectangular piece of treated fabric 
on each group of leads, as shown in the preceding article, 
or by a continuous strip of insulation (treated fabric or 
tape) between the layers. This applies to both the top 
and bottom layers of leads. 

3. When coils are wound with square wire, particularly 
care should be taken in laying all leads to keep the wire 
on the flat; that is, where two wires touch, the flat sides 
of the wire should be in contact—not the edges. Also, 
place insulating material between all layers of square 
wire leads in addition to that specified under section 2. 


4. Give protection between the bottom of the bottom 
layer of coil ends and the top of the bottom layer of leads 
with a continuous strip of treated fabric. Also, cover 
the top of the top layer of coil ends with tape and strips 
of insulating material. 

5. Protect the top of the coil with rectangular pieces 
of fishpaper or treated fabric, where the top leads of the 
adjacent coil cross it. 

6. When the bottom leads are bent down, or the top 
leads bent up, in such manner as to cause contact or 
possibility of contact with the adjacent coil, a rectangular 
strip of treated fabric should be applied as each coil is 
wound into the armature. 

7. To insure solid and compact end windings when 
wire-wound coils are used, the space between the top and 
bottom layers of front coil ends should be filled with a 
continuous strip of treated fabric; also, add fillers in the 
space between adjacent coil ends, top and bottom, using 
short strips of treated fullerboard, fishpaper, and the like. 
Then heat the armature and apply temporary bands to 
the rear end winding and core, before connecting the top 
leads. By applying temporary bands to the core section 
and rear end winding of the hot armature, the front end 
winding is pulled down tight, permitting the laying of 
the top leads with a minimum of slack. 

8. At the back of the commutator, on all layers of 
leads, interweave a strip of 0.020-in. thick surgical tape, 
or asbestos tape, between adjacent leads. The width of 
the tape will be governed by the space available, but it 








Figure 6. Short-type coil consisting of four single coils 
placed widthwise, with the turns depthwise. There are 
two wires per sleeve, with the leads on the bottom 
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Figure 5. Short-type coil two wires wide consisting of 
three single coils of two turns of two wires in parallel. 
The single coils and turns are arranged depthwise, with 
the wires in parallel per single coil, widthwise 
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Figure 7. Here is a short-type coil that is four wires 
wide, consisting of four single coils each containing three 
turns of two wires in parallel. The leads are on the 
bottom 


should be wide enough to extend past the point where 
the cotton covering under the sleeving on the leads has 
been removed. If tape cannot be interwoven to meet 
these conditions, each lead should be reinforced with 
friction tape. 

9. When banding armatures wound with coils of the 
drop type, or where the top leads are bent up, it is advis- 
able to apply hot temporary bands to the core. When 
applying the final front end band it should be run on in 
a direction that is towards the commutator, or apply each 
turn of wire so that the band is built up progressing 
away from the core. Two details—first, reduce slack in 
the end winding to a minimum; second, prevent any 
slack in the leads from forcing the leads up against the 
point where they leave the coil. Pressure at this point 
would cause the leads to cut through the insulation on 
the coil and result in short circuits. 

When winding any type of armature, careful attention 
should be given to the proper methods of laying, bending, 
and insulating the coil leads, since they form an im- 
portant part of the complete winding, and are a section 
where trouble can be caused or the life of a rewind con- 
siderably shortened by failure to understand the details 
of coil construction and the importance of the lead struc- 
ture to the finished job. 











Fresh Paint, More Light 


R. T. Pierce, Weston Electrical Instrument Corporation 
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How the application of a light-colored paint to the 
walls and ceiling of an office may affect the intensity of 
illumination is shown in the table. As will be seen, the 
intensity at certain places was more than doubled, after 
painting, without making any changes in the lighting 
system. 


Before Paint- After Paint- Before Paint- After Paint 

ing. 9a.m. ing. 9a.m. ing. 12M. ing. 12M. 

(Clear sky, (Clear sky, (Clear sky, (Light clouds, 

lights on), lights on), lights off), —_ lights off), 

Location Foot-candles Foot-candles Foot-candles Foot-candles 
ees 5.$ 10.0 Less than 1.0 3.5 
SSS eee 9.0 13.0 Less than 1.0 4.0 
Se 3.0 9.0 1.0 5.0 
eee 10.0 22.0 6.0 17.0 
eee 8.0 12.0 2.0 7.5 
__ > ey eee 9.5 13.0 2.0 8.0 
LS = See 6.0 12.0 13.0 20.0 
SY ea 9.0 16.0 12.0 21.0 
2 See 10.0 15.0 2.0 7.0 
3 ere 6.0 11.0 9.0 18.0 
3 eee 10.0 18.0 22.0 33.0 
eee 10.0 14.0 2.0 5.5 
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Testing M.G. Set 
Under Difficulties 


M. M. Rose, Chief Engineer 
Electric Generator & Motor Company, Cleveland 


Recently we had to make a running test on a 2,200- 
volt, 25-cycle, two-phase motor coupled to a 230-volt, 
100-kw., d.c. generator. Since our current supply is 60- 
cycle, 2,200 volts, three-phase, and a suitable two-phase 
starter was not available, we were confronted with a 
serious problem. 

It was finally solved by first transforming the 2,200- 
volt, 60-cycle, three-phase current to 440 volts, three- 
phase, 60 cycle. This was converted to 330 volts direct 
current by means of a motor-generator and then changed 
to 220 volts, three-phase, 25 cycles through an inverted 
rotary converter. The output of this converter was 
changed by a bank of Scott-connected transformers into 
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MAINTENANCE SHORTS 





two-phase, 220 volts, 25 cycles, which was stepped up 
through two 220/2,200-volt, single-phase transformers 


to the required motor voltage. Starting was accom- 
plished by using the d.c. end of the machine under test 
as a motor, bringing it up as near to full speed as pos- 
sible, and then closing the 2,200-volt, two-phase circuit 
on the a.c. side of the set. 





SPECIAL NOTICE 


Effective with the July issue, and con- 
tinuing each month until further notice, 
$10 will be paid for the best Maintenance 
Short submitted during the month. 
Other Shorts accepted will be paid for 


at attractive rates 





By This Equipment Set-up, 
Uniform Quality, No Waste 


Francis A. WESTBROOK 


Here in the plant of the Northern Electric Company, 
of Montreal, is a fine example of many kinds of modern 
equipment tied together to do a single job. There are: 
A gas-fired furnace; endless wire conveyor belt; a 
constant-speed motor; variable-speed transmission; 
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worm gear reduction, with short-center belt drive; plus 
the necessary electrical control equipment. 

The job is annealing brass parts and heat-treating 
magnet steels. Four conveyor speeds are necessary, to 
correspond to the length of time required for treatment. 
The setup eliminates guesswork, makes for uniform 
quality, eliminates waste. 


A Jig for the Drill Press 


JosepuH C. Coyie, Los Angeles, Calif. 





This rotating jig facilitates the drilling or counter- 
sinking of holes in cylindrical parts. Two pieces of angle 
iron are joined by bars welded to them. The vertical 
flanges of the angle irons are notched to receive the ends 
of the two steel rollers. By providing several notches, 
the distance between rollers can be altered to suit the 
diameter of the part being drilled. The length and 
width of the jig itself may be varied to fit the bed of 
the machine on which it is to be used. For drilling at 
an angle one end of the jig is blocked up. 


Adjustable Gage 
For Checking Hole Diameters 


H. L. Lacxman, Philadelphia, Pa. 


For accurately checking the various hole sizes within 
its range, the gage shown in the accompanying illustra- 
tion will be found highly useful. This gage is adjusted 
by turning the screwpin B, after which it is held in 
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position by tightening the knurled handle. Adjustment 
of pin B is facilitated by flats machined on .wo sides 
of the projecting end. Member 4 is made of drill rod 
and is long enough to prevent cramping in the hole. 
Longer pins B are also provided to suit larger holes. 


Run-In Test Saves Bearings 


FraNK ELtwoop, Fairbury, III. 


When a grinding machine is brought into the repair 
shop of one large Detroit plant to have the head re- 
babbitted, the entire machine is gone over and thoroughly 
cleaned. Instead of sending it right back to the grind- 
ing department, however, it is connected to a special 
variable-speed motor and run in under the supervision 
of an expert mechanic, the speed being increased or de- 
creased as he thinks advisable. 

Since this plan has been adopted, no grinder has come 
back within a few days because it burned out while 
running in. Under the old plan the foreman started it up 
and ran it idle for ‘“‘a while,” looking after it when he 
thought of it and often putting it back into full produc- 
tion too soon. 


Simple Device for 
Checking Phase Rotation 


C. O. von DANNENBERG, Brooklyn, N. Y. 


In a recent issue Mr. R. H. Rogers described a simple 
device for use in checking phase sequence, or phase rota- 
tion. The accompanying diagram gives the essential de- 
tails of a device for accomplishing the same purpose, but 
which is cheaper and easier to make. Numbers 1, 2, and 
3, represent a three-phase circuit. Letters L; and Le rep- 
resent 50-watt lamps of the correct voltage to suit the 
circuit, which is usually supplied from a potential trans- 
former. The other element, FR is a reactor. I have used 
the trip coil taken from an electrically operated breaker. 















































For the best results the reactor should have about the 
same impedance as the two lamps. 

If the sequence is 1-2-3, when the device is connected to 
the circuit, lamp L; will be bright and Lz dim; if the 
sequence is 3-2-1, Lz will be bright and L; dim. The 
complete outfit can easily be assembled in a box or 
mounted on a board. If it is not used frequently the 
lamps can be screwed into weatherproof sockets and the 
common connection attached to the reactor. 


Rack for Wire and Cord 























For the shop where much small wire or cord is used, 
the spools may be mounted in a vertical rack made by 
welding light plates to top and bottom ends of two small 
angle irons. Pipe or rods, on which the spools revolve, 
are supported in holes drilled in the angle irons. Lock- 
ing is by means of cotter keys. The device is bolted 
or screwed to the bench top. 


Annealing Non-Ferrous Tubes 
by Resistance Heating 


Georce E. Wuirttaker, Resident Electrical Engineer 
Chase Brass & Copper Company, Cleveland 
Relationship existing between temperature changes and 
the changes in length of tubes of copper, brass, and alloys 
of these metals, has made possible a simple machine for 
annealing the tubes. The ends of the tube to be annealed 
are clamped between supports, one of which is fixed in 
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position ; the other is free to move horizontally and reg- 
isters the amount of that movement on a dial switch. 
The tube supports constitute the low-voltage terminals of 
a 750-kva., 4,600/25/400-volt, single-phase, oil-insulated, 
self-cooled transformer, the tube itself short-circuiting 
the secondary winding of the transformer. 

On the 4,600-volt side the transformer is equipped with 
two ratio adjusters, which are manually: operated to pro- 
vide annealing current values from’4¥ to 163 amperes 
obtainable in nine steps. On the 25/400-volt side, with 
the four coils of the transformer connected in parallel, 
taps provide from 25 to 100 volts at 7,500 amperes ; when 
the coils are connected in series-parallel the taps give 
from 50 to 200 volts at 3,750 amperes, and when they are 
connected in series the taps give from 100 to 400 volts 
at 1,875 amperes. Solenoid-operated locks interlock these 
ratio adjusters with the manual starting control so that 
they cannot be changed unless the air break contactor 
is open. 

In operation the tube is placed between the supporting 
clamps, the electrical circuit is closed through a switch 
which first energizes solenoids on the clamps of the sup- 
ports and closes them firmly on the tube and then closes 
a 4,600-volt air break contactor that energizes the trans- 
former. As the tube starts to become hot it lengthens 
and pushes back the movable support. The support in 
turn revolves an arm on the dial switch which, when it 
reaches a predetermined setting, breaks the main power 
circuit through a relay and the annealed tube rolls out of 
the clamps. 

e 


Meter Found Cause of 
Burned-Out Bearings 


Reasons why a 150-hp. motor with somewhat of a 
flywheel load persisted in burning out pulley-end bear- 
ings were obscure and puzzling for some time. Then a 
graphic meter was put in the circuit and immediately 
showed that, at night, the motor was started practically 
on full voltage. Under those conditions the belt slipped, 
which in turn called for tightening, with the result that 
the bearing was operating under a double load. 

The night operator was instructed in the proper use 
of the compensator used for starting the motor, tension 
on the belt was reduced, and the trouble stopped. 
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Does It Pay to Overbelt? 


I presume that using a heavier 
belt than is required according to 
belting tables to carry a given load 
will result in longer life and pos- 
sibly better service, but I should 
like to know whether in general 
these advantages are_ sufficiently 
marked to justify the extra cost. 
For example, a table which I use 
recommends a /-in., light-double 
leather belt on a 20-hp., 1,200 r.p.m. 
drive, with a 9-in. diameter motor 
pulley. Assuming that this is an 
ordinary drive, with no unusual 
load conditions, would there be any 
justification for using a wider or 
thicker belt? Conversely, would 
there likely be marked shortening of 
life or more trouble if a belt say 
1 in. narrower than called for were 
used? How much factor of safety 
is allowed in the belt tables put out 
by the different manufacturers? 

C.S.G.—Atlanta, Ga. 


T DOES not pay to overbelt; nor 
does it pay to underbelt. It pays to 


use high-quality belting, and whenever 
practicable I think it is economy to use 
double-ply leather, rather than single 
ply. Some may consider the use of 
two-ply belting as overbelting, but in 
my opinion that is not the case. 


A prominent construction engineer 


once said that the real engineer is the 
one who uses neither too much nor too 
little material in columns, beams, belts, 
and so on. We have all seen the engi- 
neer who looks at some structure and, 
without computing, says, “Make that 
heavier.” He is on the safe side, to be 
sure, but his kind of engineering is not 
the most economical. 


A leather belt that is loaded to the 


point where the stress approaches, but 
does not pass, the elastic limit at any 
time is a safe belt.. It will pull a much 
greater load than the maximum load 
within the elastic limit, and that is why 
a low factor of safety is satisfactory. 
M. M. Goocu, Atlantic Highlands, N. J. 


Trouble in Operating 
Generators in Parallel 


We are having trouble in get- 
ting two 150-kw., compound- 
wound, interpole generators to 
They are di- 


operate in parallel. 
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rectly driven by 436-hp., 2,200-volt 
synchronous motors. Generators 
and motors in both units are of the 
same make, size, speed, and so on, 
and both motors are supplied from 
the same line. Both generators are 
flat compounded and give the same 
voltage at the same loads, but when 


QUESTIONS and ANSWERS - 


Conducted by G. A. VAN BRUNT 


they are running in parallel one 
generator will gradually take on 
more and more load until the 
breakers trip. The next time the 
load comes on tt may be taken up 
by the other generator. In other 
words one generator does not con- 
sistently carry more load than the 
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ANSWERS 


Will This Transformer 
Connection Work? 


At present we are operating one 
600-kva., single-phase transformer 
to supply a flash welder and two 
75-kva., single-phase transformers 
connected in open delta to give 
three-phase power for our motors. 
The large transformer is loaded to 
about two-thirds of its rating, 
whereas the two small ones are 
operating close to their rating. 
Would it be possible to operate 
these three transformers together 
in delta? If this could be done we 
could use the reserve capacity of 
the large transformer to good ad- 
vantage to increase the capacity of 
the three-phase supply. We would, 
of course, continue to operate the 
welder from the 600-kva. trans- 
former. What troubles are likely to 
be experienced with such a connec- 
tion? L.K.E.—Minneapolis 


Locating Leaks in Under- 
ground Water Lines 


The water supply for several of 
our buildings is carried through un- 
derground pipe lines. I have rea- 
son to believe that there are sizable 
leaks in one or more of these lines, 
although on the surface there is 
nothing to indicate their location or 
extent. I wish that readers would 
tell me the simplest or best way of 
finding the location of such leaks, 
without digging up the lines. 

A.G.S.—Chicago 


WANTED 


Overhead for Maintenance 
Department Shops 


I wish readers would discuss the 
overhead that should be charged 
against production work done by a 
non-productive . department. This 
question comes up frequently be- 
cause the plant engineering depart- 
ment, which includes various trades- 
men, ts well fitted to produce cer- 
tain products or parts of the finished 
product, or do work on them. Ex- 
amples are, making sheet metal 
guards, and wiring or piping of ma- 
chines turned out as a product. 
Overhead for production depart- 
ments may be, say, 150 per cent of 
the production labor cost. If this 
overhead ts applied to production 
work done by the plant engineering 
department it raises costs so high 
that it would be cheaper to send all 
such work to an outside shop, where 
overhead is lower, perhaps ne- 
glected. I feel that overhead costs 
should be set up so that the plant 
engineering department charges it- 
self only with the proportion of the 
total overhead costs that apply to 
the part of the plant occupied by 
this department. These overhead 
costs could be further sub-divided 
so as to set up an overhead for the 
sheet metal section only of the de- 
partment as a whole. I believe that 
many plants often purchase parts 
that could be produced in their own 
shops at lower cost, were it not for 
the fact that their accounting pro- 
cedure gives a misleading or false 
estimate of final costs. What do 
other readers think? 
H.W.B.—RHartford, Conn. 











Sealing Compound 


Universal. Called “Ideal Perfect 
Seal.” In paste form. For use with 
gaskets or as seal for flanged or 
threaded joints in pipe lines. Accord- 
ing to manufacturer: is non-soluble 
non-corrosive, non-oxidizing; can be 
spread as thin as 0.001 in.; seals in- 
stantly, yet never hardens or becomes 
brittle; is heat-resisting up to 400 deg. 
F.; may be applied to any material or 
surface. Supplied in tubes, pails, 
drums. Ideal Commutator Dresser Co., 
Industrial Division, Sycamore, III. 


Drill 


Special, electric, 4-in. Streamlined. 
Anti-friction bearings. Weighs 53 Ib. 
Universal motor. Otherwise similar to 
z-in. drill recently introduced. The 
Black & Decker Mfg. Co., Towson, Md. 


Switch 


Mercury. Contains no glass or fragile 
material. Mercury inclosed in outer 
casing of alloy claimed to resist amal- 
gamation. Casing forms one contact; 
other contact mounted in shock-resist- 
ing porcelain insulator with stem form- 
ing binding post. Designed for mercury- 
to-mercury contact. Casing filled with 
inert gas under pressure to quench arc 
and cool parts. Three types: with 
grounded outer shell and one lead, 
grounded shell with two leads, and in- 
sulated shell with two leads. Two 
capacities: 15 amp., a.c., 7 amp., d.c., 
125 volt; 10 amp., a.c., 5 amp., d.c., 125 
volts. Also available for 250-volt 
service. Switch is 2 in. long, 4 in. 
in diameter. Jefferson Electric Co., 
Bellwood, III. 
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Controlled Valve 
Called “Stabilflo.” Claimed by maker 


to give exact response to slightest 
change demanded by control instru- 
ment. Diaphragm motor suspended, re- 
quires no guides. Valve stem lubricator 
protects and lubricates packing, prevents 
leakage. 
flow rangeability of 50 to 1. The Fox- 
boro Co., Foxboro, Mass. 


Meter 


“Megger” Capacity. Portable, direct- 


reading, with self-contained source of | 


test current. In use, condenser or cir- 
cuit to be tested is connected to ter- 
minals, crank of hand-generator is 
turned, and meter scale read directly in 
microfarads. Wood case. Weight, 20 
to 25 lb. James G. Biddle Co., 1211 
Arch St., Philadelphia, Pa. 


Lubricating Device 


Called “Graph-Air Gun.” For use 
with “Microfyne Flake Graphite” in 
general-purpose lubrication. Made of 
rubber. Deposits measured amounts of 
graphite through positively controlled 
air pressure. Has chamois disk for 
burnishing. Two-inch nozzle is stand- 
ard, 8-in. may be had. Joseph Dixon 
Crucible Co., Jersey City, N. J. 


Valve port construction gives ° 
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Hour Counter 


For obtaining total running time 
of electrically operated machines or 
vacuum-tube devices. Counter driven 
by ball-bearing, self- starting syn- 
chronous motor drawing less than 2 
watts. Pointers driven through indi- 
cator train of cut gears. Supplied in 
flush-type Bakelite case with flange 
diameter of 34 in., body diameter of 
2} in. Also in cast aluminum housing 
for front-of-board mounting. Available 
for 110-volt, 60-cycle circuit, also for 
11-volt supply for connection in parallel 
with power-tube filaments. Weston 
Electrical Instrument Corp., Newark, 


Barrel Stacker 


And_ portable’ elevator. Called 
“Safety.” For handling barrels and 
drums. Can be equipped with holding 
strips on platform to prevent barrels 
rolling off, removable rollers to handle 
cases, turntable in platform to turn 
drums, platform rolls to rotate barrels 
so they will come “bung up” in rack. 
Has double “knee-action,” or hinges, 
both high and low, so it can bend down 
when moving under beams, low ceilings, 
or through doorways. Lewis-Shepard 
Co., Watertown, Mass. 


Clutch 





Over-running. Employs principle of 
roller running between outer ring and 
inner flat surface to drive when rotation 
is in one direction, run when in other 


direction. Inner member, rollers, and 
outer ring of oil-hardened, high-carbon 
steel. Flat surfaces, which take all 
wear, may be renewed four times by 
moving roller-carrying cage to new posi- 
tions on hub. Felt lubricant seal. Unit 
may be used either as clutch or coupling. 
Drive applied through outer sleeve or 
inner hub on shaft. Gear, sprocket, or 
pulley may be mounted on sleeve. Direc- 
tion of rotation reversible infield. 
Clutch also furnished with trip for auto- 
matic operation. The Hilliard Corp., 
Elmira, N. Y. 
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Meter Body 


For electric flow meters. Designed 
for measuring flow of any liquid, vapor, 
or gas creating differential pressure 
across an orifice of 1.6 to 16 in. of mer- 
cury. Has no pressure bearings, gears, 
or chains, no electric contacts; move- 
ment of float is transmitted electrically. 
to indicating or recording meter by in- 
ductance bridge principle. May be used 
for working pressures up to 2,500 Ib. 
per sq.in. Interchangeable base for wall 
or floor mounting. Nine interchange- 
able range tubes with corresponding 
charts for recording meter. The Brown 
Instrument Co., Philadelphia, Pa. 


Grease Gun 


Triple “S” Industrial. Portable. In 
operation, 10-lb. tank is filled three- 
quarters full of grease, charged with 
air at 100 to 125 lb., supplied by hand- 
pump. Grease comes up to gun head 


under pressure from tank. By working 
handle, operator builds up additional 
pressure in piston chamber. 


Variety of 





heads and attachments, also stand, avail- 
able. .Specialty Sales & Service Corp., 
138 Holden St., Minneapolis, Minn. 


Motors 


Repulsion-capacitor. Sizes from 4 to 
5 hp. Operating speed 1,250 r.p.m. on 
220-volt, 60-cycle service. Repulsion- 
starting rotor automatically short cir- 
cuits to produce squirrel-cage effect at 
running speed. Efficiency claimed com- 
parable to that of polyphase motors. 
Capacitor mounted externally and in- 
closed in metal box for wall mounting. 
Advance Electric Co., 6301 Maple Ave., 
St. Louis, Mo. 


Calorimeter 


Portable, gas. For determining B.t.u. 
content of gas, amount of combustibles 
unburned in whole gases, explosive 
limits of gases, explosive properties of 
sewage and mine gases, heating value 
of gaseous mixtures, correct setting for 
gas burners. Five to 25 c.c. of gas to be 


tested are mixed with air and exploded 
in calibrated burette. Heat produced by 
explosion is absorbed by surrounding 
liquid which expands giving reading in 
calibrated capillary tube. Parallel test 
with gas of known heating value, and 
simple calculation, give result. The 
Hays Corp., Michigan City, Ind. 


Trap 


Thermostatic, steam. For industrial 
use. Has differential setting feature, 
adjusting screw at top which may be 
set to discharge condensate at tempera- 
ture corresponding to as much as 20 
Ib. less than operating steam pressure, 
renewable and reversible seat, renewable 
stainless steel ball valve, renewable valve 
guide. C. J. Tagliabue Mfg. Co., Park 
and Nostrand Aves., Brooklyn, N. Y. 


Grinder 


Light-weight, high-speed, hand. 
Model 8-HG. Weight, 1 lb. 10 oz. Has 
1/40-hp. universal motor which drives 
tool at 15,000 r.pm. Toggle switch, 
4-in. chuck, cord, plug, and three grind- 
ing wheels on shanks are regular equip- 
ment. Dumore Co., Racine, Wis. 


Time Control 


For use with thermostats, oil burner 
controls, machine controls, other elec- 
trical circuits up to 600 watts. Type 
G. Movement has four wheels and 
pinions, driven by self-starting syn- 
chronous motor with  self-lubricated 
gears in dust-proof housing. Dial 
direct-driven from motors without fric- 
tion clutches. Fast-make, fast-break 
switch. Available in  single-throw 
single-pole, double-throw, or _ special 
two-circuit types. Pressed steel case 
is 8 in. high, 4 in. wide, 3 in. deep. Six 
replaceable knockouts. Paragon Elec- 
tric Co., 409 S. Dearborn St., Chicago. 
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Flexible-Grip Tool 


For inaccessible places. Makes pos- 
sible starting or removal of nuts, bolts, 
cotter keys, rivets, around corners and 
in places too small for fingers or 
wrenches. Constructed of flexible steel 
with claws for gripping nut or rivet. 
Controlled pressure on the four claws 
permits handling of fragile pieces, such 
as small light bulbs. Called “Flexi- 





Grip.” Made in 8-, 12-, and 18-in. sizes. 
California Sales Co., 7 Front St., San 
Francisco, Calif. 


Relay 


Photoelectric. For general industrial 
use. Type LE. Heavy-duty contactor 
interrupts 20 amp., 115 volts, a.c., non- 
inductive load, or 3 amp., 115 volts, d.c. 
In such applications as counting, 
operating speed ranges from 200 to 600 
objects per min. Gas or vacuum photo- 


tubes can be used. Westinghouse 
Electric & Mfg. Co., East  Pitts- 
burgh, Pa. 

Window 
Sound-proofed, ventilating, _ steel. 


Called “Silentaire Window.” Embodies 
non-mechanical muffler claimed to ex- 
clude external noises, provide natural 
ventilation free from drafts. Outside 
deflector and inside reflector to prevent 


- entry of rain or snow. Claimed to admit 


sufficient volume of air without aid of 
fans or blowers. Can be installed in any 
building. Comes shop fabricated for 
erection. Truscon Steel Co., Youngs- 
town, Ohio. 


Coolers-Air Conditioners 


Portable, floor-mounted, and wall- 
mounted room coolers, three types of 
room air conditioners, and a line of 
condensing units ranging from 4 to 
20 hp. Floor- and wall-mounted room 
coolers have aphonic pressure-type pro- 
peller fans, cooling rating of 7,500 and 
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15,000 B.t.u. per hour respectively. 
Portable room cooler is self-contained, 
requires water and electric connections, 
has casters for moving. Cooling rat- 
ing is 4,200 B.t.u. per hour. All coolers 
also dehumidify and circulate air. Air 
conditioners, two sizes, rated 7,500 and 
15,000 B.t.u. per hour cooling, will 
heat, humidify, filter, ventilate, as well 
as cool, dehumidify, and circulate air. 
For connection to remote condensing 
unit. Unit room air conditioner, rated 
8,500 B.t.u. per hour, has self-contained 
condensing unit. General Electric Co., 
Schenectady, N. Y. 


Pipe Fitting 


Threadless, bronze. Each opening of 
fitting has ring of brazing alloy, called 
“Sil-Fos.” Pipe end is slipped into 
fitting, heated with oxy-acetylene flame 
until brazing ring seals joint. Fitting 
can be removed by reheating with torch. 
Brazing alloy can be re-used once. 
Joint claimed to be stronger than pipe, 
vibration proof, corrosion-resisting, non- 
creeping, not to clog line or pull apart 
under any temperature to which bronze 
or copper pipe can safely be subjected. 





iron-pipe-size 


standard 
and extra-heavy brass and copper pipe. 
Walworth Co.. 60 E. 42nd St., New 
York. 


Available for 


Insulating Material 


Plastic, refractory. Called “Pire.” 
For use in intermittent furnaces where 
operating temperatures do not exceed 
2,500 deg. F. Used in place of fire- 
brick. Claimed to stand up under flame 
impingement, and to reduce heating time 
on account of heat reflecting properties. 
The Chicago Fire Brick Co., 1467 
Elston Ave., Chicago. 


Switch 


Two-circuit. For three-light lamps. 
Called Levolier No. 201. Similar in 
size and other features to Levolier No. 
61. McGill Mfg. Co., Valparaiso, Ind. 


Packing 


Called ‘Tripplastic.” Semi-metallic. 
Several styles having various combina- 
tions of bearing metal, graphite, asbes- 
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tos, and lubricant; suitable for use in 
general, or superheat service, or in 
contact with gasoline, petroleum dis- 
tillates, solvents, acids, caustic alkalis, 
food, fruit juices, or pulp. Wm. B. 
Merrill & Co., 3368 Washington St., 
Baston, Mass. 


Switch 


Low-energy, contact. Type ES-4. 
Requires less than 4 in.-oz. to operate. 
Can be used at speeds up to 400 con- 
tacts per min. For use in operating 
electrical counting devices or for con- 
trol of pilot relays, solenoids, or motor 
controls. Contact points rated 1 amp. 
at 115 volts, 0.5 amp. at 230 volts. 
Silver-to-silver contacts. Production 
Instrument Co., 1315 S. Wabash Ave., 
Chicago. 


Pushbuttons 


For machine-tool and general-purpose 
applications. Type 9000V. Has “stop” 
button conspicuous at top for quick ac- 
cessibility, ‘start’ button protected at 
bottom. Conduit entrance at top, bot- 
tom, or either side. Available in 
single-, two- or three-button types, 
variety of contact arrangements. Also 
Type 9000M oil-immersed pushbutton 
station for corrosive or damp atmos- 
pheres. The Monitor Controller Co., 
Baltimore, Md. 


Power Elevator Tailgate 


Davey-Troell. For handling loads 
in and out of trucks. Operates by 
take-off from truck motor. Device is 
mounted in welded _ structural-steel 
frame, comprises rear end of truck. 


Fits any type of body, any make of. 


truck. Driven by worm gear with 40- 
to-1 ratio, requires 1 to 2 hp. for han- 
dling full loads on tailgate. Tailgate 
serves as regulation endgate during 
travel. Elevator rises or lowers full 
length in about 1 min., can be stopped 
and held at any point. Manufactured 
under license by Davey Compressor 


Co., Inc., Kent, Ohio. 








Blower, Suction Cleaner 





universal 


with 
For delivering dry air at high 
Converts to in- 
secticide sprayer or blow torch. Also 


Portable, electric, 
motor. 
velocity, low pressure. 


suitable for spraying paint. Aluminum 


frame, ball-bearing construction. Re- 
quiries no oiling. Five models, for 
light- or heavy-duty service. Skilsaw, 
Inc., 3310-Elston Ave., Chicago. 
Literat 
Acip Proorinc—Bulletin, “Porox for 


Acid Proofing.”—The Patterson Foundry 
& Machine Co., East Liverpool, Ohio. 


Air ConpDITIONER—Folder D. M. F. 5589, 
describes uses and features of self-contained 
summer air conditioner. — Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


BatTertEs — Bulletin, “Behind These 
Lights is the Emergency. Protection of 
Exide Batteries.” Discusses emergency 
lighting systems.—The Electric Storage 
Battery Co., Allegheny Ave. and 19th St., 
Philadelphia. 


BLowER—Bulletin, describes a ball bear- 
ing portable electric blower and’ suction 
cleaner that converts to insecticide sprayer 
and blow torch, also paint sprayer.—Skil- 
saw, Inc., 3310 Elston Ave., Chicago. 


Borter Firrnc—Book No. 1419, “Firing 
Method Modernized for Profit.”—Link-Belt 
Co., 2410 W. 18th St., Chicago. 


BronzE — Catalog, describes Olympic 
Bronze, a recently developed alloy.—Chase 
Brass & Copper Co., Waterbury, Conn. 


CALORIMETER — Bulletin, “The 
Portable Gas Calorimeter.”—The 
Corp., Michigan City, Ind: 


Hays 
Hays 


Compressors — Bulletin 1233, “Carbon- 
dale Duplex Vertical Ammonia Compres- 
sors.”—Carbondale Machine Co., Carbon- 
dale, Pa. 


Compressors—Bulletin No. 2100, de- 
scribes oil-engine-driven portable air com- 
pressors.—Ingersoll-Rand Co., 11 Broad- 
way, New York. 


CoNnTROLLERS—Catalog No. 6702, de- 
scribes new line of controllers —The Brown 
Instrument Co., Philadelphia. 


(Continued on advertising page 60) 
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Pipe with dependable strength and “fighting” qualities is required 


ng 


elt in many applications if failure is to be avoided. In all such cases 


nic use Jones & Laughlin Seamless. It has full wall strength because 
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there are no welds; it is exceptionally ductile, being made from 
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ne and bending, and for use in air and gasoline lines, refineries, dry SIZES 1/2 TO 14’ 0.0. 
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: SIM JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON ANO STEEL WoRKS 


pilaal JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 
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When it comes 

to belting .... 

do your own 
testing 











Here’sa simple 


test for 
PLIABILITY 


The test illustrated gives a clear pic- 
ture of the extra pliability offered in 
all Schieren belts, as compared with 
other belts. 


This pliability has been achieved by 
special processing which enables the 
inner fibers to move freely and with- 
out friction. 


Thus Schieren Belts are better able to 
bend around small pulleys at high 
speed and give much longer service. 


Let us send you records of some hard, 
as well as average drives, where 
Schieren Belts have proved their long 
life. 





Tanners and 
Manufacturers of 


LEATHER BELTING, PACKINGS and SPECIALTIES 


Main Office and Factory 
72 Ferry Street New York 


TANNERIES BRISTOL, TENN. 


SCHIEREN-IZING 
Puts a grip 





in Belting 











(Continued from editorial page 268) 


Jitters 


There isn’t a_ first-class strike in 
America. Why do the American people get 
the jitters when the word strike is men- 
tioned? Is it so terrible that people leave 
work and refuse to come back until they 
get something they want? 

FRANCES PERKINS 
Secretary of Labor 


(A first-class strike, according to Miss 
Perkins, is “where the workers are per- 
fectly organized and know exactly what 
they want and how to go about getting it 
without busting heads.’’) 


Chiseling 


Day after day I run across new in- 
stances where some small manufacturers 
are being underbid by large manufacturers 
from outside the State in a manner ab- 
solutely contrary to the code provisions. I 
have come to the unwilling conclusion that 
if present conditions continue, our small 
industries in Vermont must themselves dis- 
regard the NRA and fight their own 
battles as best they may. 

I do not have a solution, but I am 
pretty well satisfied that if there is not 
a solution before long, many Vermont 
manufacturers will either declare their in- 
dependence of the NRA, or go out of 
business. 

I have been very hesitant to make any 
suggestions which might be classed as 
criticism, while at the same time I am en- 
deavoring to cooperate fully with Federal 
officials to give all Federal relief agencies 
the best possible results in our state. I 
am satisfied, however, that the theories on 
which the NRA is founded are not work- 
ing out in practice up here to the benefit 
of our communities. Part of this prob- 
ably is due to the theories themselves and 
part to the lack of enforcement of the 
provisions of the NRA. 

STANLEY C. WILSON 
Governor of Vermont 


Better Times 


There seems little question but that 
business is definitely on the mend, that 
whether because of this thing or in spite 
of that, it is speedily working toward a 
complete recovery. What is now needed 
more than anything else is to give the 
normal forces of recuperation an oppor- 
tunity to exercise their benign influences. 

A years ago when the country was in 
deep despair nearly everybody was willing 
to accept any sort of remedy that might 
be offered. Now that it has found itself 
and plucked up courage, it is discovering 
that not a few of the remedies are retard- 
ing the healing processes of time. Were 
this not so we should not find criticism 
articulate in places widely remote. It is 
a good sign that the early enthusiasm for 
AAA and NRA and all the rest of the 
alphabet is approaching the vanishing point 
and that there is a longing to get out from 
under these emergency measures, retain- 
ing voluntarily what is good in them and 





scrapping the rest. HARTFORD COURANT 
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Time Study 


News 


Is modern time study practise a new 
subject to you? If not do you know 
the constant evolution and refinements 
of this subject demand a most radical 
change in the old fashioned time 
measurement methods being used in so 
many plants? We have nothing to say 
regarding the merits of the basic time 
study system in use, but are you sure 
you can specify accurate time allow- 
ances that are beyond criticism? If 
not, then you need us. 


Many of our students are engineers 
now in the field of time study, yet have 
written us how greatly we are helping 
them to meet the new issues of today’s 
time study requirements. We are also 
training other students to enter the 
time study field. Still others are using 
our course to help maintain their posi- 
tions which are closely related to time 
study work. 


We have an interesting booklet which 
describes our course of Time Study 
Analysis taught by U. S. Mail. May 
we send you a copy without obligation 
on your part? Simply address your 
request to: 


NATIONAL SCHOOL 
OF TIME STUDY 


Box 366E, Norwalk, Connecticut 
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TERMIT 





New GYPSTEEL GYPSUM PLANK* for 
FLOORS and ROOFS withstands rigid tests 
by California authority 


Now you can plan fire-resistive floors, roofs, partitions 
and ceilings which are as easy to erect as wood—yet 
Termite-proof. For this new, time-saving, money-saving 
PLANK has been thoroughly tested by the Termite Investi- 
gations Committee of California. Read what Dr. C. A. 
Kofold of this committee says about Gypsteel Gypsum 
Plank: 


‘“. . . I have tested the Gypsteel Plank . . . according 
to the accelerated standard biological testing method .. . 
and have found that the dry wood termite, Kalotermes 
minor, cannot live in Gypsteel Gypsum Plank . . . it is 
equally certain that the other two destructive termites, 
Zootermopsis and Reticulitermes, will also not be able to 
live therein since their 
moisture requirements are 
even greater than those of 
Kalotermes.” 


We will be glad to send 
you, free, full information 
on the report of this Com- 
mittee. And any other facts 
(see list below) you may 
want on Gypsteel Gypsum 
Plank. Simply use the cou- 
pon below. No obligation 
whatever on your part. 


7 FACTS ABOUT GYPSTEEL GYPSUM PLANK 


}. SIMPLIFIES PLANNING. No detailed specifications needed, as 
in the case of the usual made-to-order materials. 


2. EASY TO USE. Light, dry, clean. .Can be cut, sawed, nailed 
or bored as readily as lumber. 


3. SPEEDS CONSTRUCTION. Eliminates form work. Always 
ready to use; requires no special framing. 


4. FIRE RESISTIVE. Lowers insurance costs on completed struc- 
tures as well as on work under construction. 


WHAT THIS PLANK IS: 


Gypsteel Gypsum Plank is a solid slab of 
factory-cast dense gypsum, tongued and 
grooved on sides and ends with galvanized, 








Close-up showing ravages wrought 
on ordinary plank by termites. 
These wood-eating insects feed 
upon the core of the object they 
attack, and usually their pres- 
ence is not suspected until serious 
trouble develops. 


GYPSTEEL 
PLEK © 


copper-bearing steel. It is light, strong, Trade Mark Name... 

incombustible, dry-rot fungus-proof, ver- U.S.Pat.No.1,854,396. Canadian Pat.No,328,519 Be Uns NM aa as 
min-proo, texmite-proof, es exsy ‘ia winks Other U. S. and Foreign Patents Pending este oS tee ch beaks tc afena dd de 
It is the modern time-saving and money- 
saving PLANK. 


*The term PLANK as applied to cementitious 
building products is a registered trade-mark of , 
the Structural Gypsum Corporation. CR BRO SEs ans 




























GYPSTEEL GYPSUM PLANK 
is Termite-proof—because GYP- 
STEEL GYPSUM contains an 
ingredient which checks and 
destroys termite life. 


5. ELIMINATES WATER. Provides long life. Minimizes trouble. 
Speeds up work in any weather. 

6. SPECIAL FEATURES. (A) insulated: Jowers heating costs. 
(B) sound-absorbing: new Acoustical Plank now available for 
roof-ceiling construction. (C) Extra durable: will not rot, 
shrink or warp; is absolutely incombustible, vermin-proof and 
termite-proof. 


7. ALWAYS AVAILABLE. Standard sizes, uniform quality. 
STRUCTURAL GYPSUM CORP. 
30 Rockefeller Plaza, New York, N. Y. 


Please send free bulletin about Gypsteel 
Gypsum Plank. 


FMM-6-34 








Cost, Health, and Safety Said 
“Conveyorize.” Solar Did 


(Continued from editorial page 247) 


rheostat and an ammeter which indicates the progress 
of the charge. Two of these panels can be seen on 
the line. Panels are accumulated at the end of the line 
and trucked back at intervals. 

Figure 7 shows the delivery end of this line. Here 
the batteries are given a high-rate discharge test, calling 
for a measured discharge of 600 amperes at slightly over 
two volts potential. 'It is in this test that the advantage 
of uniformity particularly shows up, for even a small 
variation in the condition of the plates, caused by varia- 
tions in drying, or in charging time, or in the length of 
time that the plate is out of acid between charging 
and final assembly, may cause substantial voltage varia- 
tions when tested by such large discharges which, in 
turn, correspond to the service that will be required 
of the battery in starting a car on a cold morning. Thus 
the uniformity insured by the conveyor-controlled rate 
of processing, contributes materially to the dependability 
of the product. 

The man in the foreground holds a special tool used 
‘in closing the wire-wound wood boxes in which the 
heavier batteries are shipped. The line of batteries has 
been tilted by the conveyor between him and the preced- 
ing operator for convenience in positioning this tool. 
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From this point, roller and belt conveyors of the usual 
type carry the packed and labeled product past the ship- 
ping clerk’s desk for checking, and deliver it up a 
portable belt elevator to the waiting trucks or to freight 
cars. 

The company’s move to the new plant in Milwaukee 
resulted from a fire which burned down the previous 
plant at Beaver Dam, Wisconsin. While the fire caused 
a serious loss and interruption to production, it did 
give the company’s executives the chance to make 
realities of ideas of planned manufacture which had 
long been dreams. One of these was the continuous 
booster line (Figure 6) the first to be used in the stor- 
age battery business, to my knowledge. 

Because of complications such as acid fumes in the 
forming room, it is not always practicable to arrange 
processes entirely in the straight-line sequence required 
by conventional layout theory. Here the use of con- 
veyors increases the flexibility of arrangement and makes 
possible a balanced, continuous production without an 
undue expense either for power or for equipment. 

Particularly where acids and corrosive liquids are 
handled, the reduced truckage and manual handling 
minimize spilling and make for cleanliness and lower 
maintenance of floors and equipment. 

The item of direct labor, as previously mentioned, is 
comparatively small. Nevertheless the savings are sub- 
stantial, and the resulting triumvirate of well-paid, 
health-guarded labor, low-cost manufacture, and process 
uniformity make a convincing case for conveyorization. 





Stanley 


Improved °3 in 1’ 
Strapping | ool 


This latest model Stanley Tool combines in 
one unit the tightening, sealing and cutting 
operations, thus doing away with the now 
obsolete three-tool method. 


Banding packages for safe transit and deliv- 
ery has long since proven its tangible worth. 
We now offer a greatly improved tool that does 
the job faster and better, and at a material 
saving in cost. 





/ 





Thies New “3 in 1” Tool is sturdily built, easy 
to operate and a great improvement over the 
original Stanley “3 in 1”, which was the first 
combination strapping tool ever put on the 
market. 


Your own INDIVIDUAL BRAND of Nailless 
Strapping, bearing your Company Name, 
Trademark or Slogan in BRILLIANT COLORS, 
coupled with this time saving equipment, make 
possible the very highest efficiency in package 
reinforcement. 


THE STANLEY WORKS 


New York 
100 Lafayette St. 


Box Strapping Division 
New Britain, Conn. 


Chicago 
62 W. Kinzie St. 


STANLEY EVERSAFE (Round Safety Edges) Japanned Nailless Strapping furnished in all standard 
widths and gauges. 





Illustration of Colorgraph Strapping, which can be finished in any design and almost any color combination. 
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THERE IS A 


, UNION DRAWN 
DISTRIBUTOR 


. NEAR YOU--:- 
; 4, * Wihl age S10cks 


A 


ANY MANUFACTURERS face obvious difficulties in at- 
tempting to carry stocks of cold finished steels that ex- 
ceed their current needs. Tied up capital, larger storage space, 
risks of depreciation and other factors tend to increase costs. 
Future needs with respect to sizes, shapes and analyses cannot 
always be planned. Then there are emergency requirements 
which no one can foresee but which demand the right steel 
without a moment’s delay. 


It is to meet these problems that over a hundred Union 
Drawn Distributors carry ample cold finished steel stocks. 
Being located in all sections of the country, an important 
convenience and cost-saving service is offered almost at your 
door. You will find these distributors prompt, dependable and 
fully supported by the most active mill cooperation in main- 
taining their diversified inventories. 





COLD DRAWING PROVIDES MAXIMUM MACHINABILITY 


UNION 
COLD DRAWN STEELS 








* NEW us. motor 
“™ 1000 speeds 


Offering any and all speeds over a wide 
range at the will of the Operator, the new 
U. S. Varidrive Motor is the outstanding de- 
velopment of modern motor design. Speed of 
the rotor is constant. Speed of the take-off 
shaft is any r.p.m. the operator desires. Speed 
can be varied instantly by merely turning the 
microspeed wheel. The stability of Varidrive 
speeds at ALL loads is in marked contrast 
with the fluctuating speed of slip-ring motors 
which are ‘sensitive to load changes. This 
Motor consists of a simple squirrel-cage motor 
and-a variable speed differential. It can be 
operated by local (wheel) or remote control, 
A microspeed indicator shows the exact speed. 


25 to 10,000 i Var idr IVE noror 


r. p.m. 


Industry has never been 
offered a simpler motor 
drive giving such a 
wide range of flexible 
rotation, 


Speed variations as fine as |.r.p.m. are 
available. Speeds may be varied while 
the driven machine is in operation. The 
U. S. Varidrive is quiet in operation. It 
is self-contained—in a single unit on one 













base, permitting convenient installation 
direct on any machine. Its flexible dif- 
ferential absorbs sudden load shocks. 
High electrical and mechanical efficiency. 


U. S. Electrical Mfg. Co. 


CHICAGO LOS ANGELES 
1500 So. Western Ave. 200 E. Slauson 


All U.S. Motors are furnished with Asbestos 
Protected windings. U. S. Patent No. 1,675,419 











U. $. ELECTRICAL MFG. CO. (J U.S. Varidrive Motor 
1500 So. Western Ave., Chicago 

! Send literature checked herein. [_] U.S. Syncrogear Motor 
. Name [_] U.S. Vertical Motor 

| Address [] U. S. Horizontal Motor 


[_] AutoStart Grinders 





| City 
.. 
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Getting Maintenance Data 


(Continued from editorial page 276) 


the state of physical equipment rests solely upon the 
executive who orders the maintenance personnel to be 
reduced. Another slant is the percentage of ‘quarterly 
total expenditures in the different classes of equipment 
to the value of the equipment in each class. If $150 
was spent in the third quarter of the year on the heating 
system in preparation for the heating season, manage- 
ment can judge whether or not that was sufficient to 
keep the equipment in good repair. This is the most 
important feature of the analysis. The long-time point 
of view is shown by the trend of the average hours per 
repair order. Jf the trend 1s downward, it shows that 
the maintenance policy is good and that the state of the 
equipment ts being improved. If the trend 1s upward, the 
reverse is true. 

If the control of maintenance expenditure is to be 
regulated by the total productive payroll of the plant, 
the payroll data and the quarterly total expenditures of 
each class of equipment over a sufficient length of time 
can be used to develop a graph to give the percentage 
of productive payroll allowed for maintenance at various 
capacities of operation. The graph would be built up 
by taking into consideration expenditures that vary di- 
rectly with hours of operation (as repairs and replace- 
ments to originating machinery), those that are nearly 
constant within a wide range of operation (as repairs to 
the heating system), and expenditures to be allowed for 
new work at various capacities of operation. 


Cumulative Data Permit Control 


The data from year to year supplied by this analysis 
of the maintenance expenditures would allow a manager 
to see unmistakably the beneficial effects of the far- 
sighted policy of bringing his plant to an excellent state 
of repair at low costs during a depression. The resultant 
increased production and comparative lowered mainte- 
nance expense during prosperity and boom periods of 
the next business cycle would be self-evident. 

It is to be noted that the analysis described is inde- 
pendent of the form of wage payment. The complete 
layout of the system has been designed for use when 
maintenance mechanics are on task and bonus. The 
supervisor is forced to make an estimate on every order 
issued, or give a sufficient reason for his inability to do 
so. This is accomplished by sending him at first only 
his pink copy to tell him the work to be done on which 
he has to give an estimate as to the labor cost, stock 
material cost, and purchased material cost. He returns 
the copy with the estimates noted on it to the factory 
office where they are checked. If satisfactory, they are 
transferred to the job ticket of the order, which is sent 
with the supervisor’s copy to the supervisor as his au- 
thority to do the work. 

Past performance records are the most valuable aid 
the supervisor has in making his estimates. The data 
for each completed job is transferred from the job ticket 
to the record of maintenance cost cards, Figure 4. These 
cards are indexed in the manner best suited to the pe- 
culiar equipment of the plant. The tabulations made 
should be those that give enough comparable data to 





make the necessary clerical work worth while. 
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OU, as an industrial paint buyer, know that final paint 
cost cannot be measured by price-per-gallon. That is why 
Permite says, “Buy it by the foot instead of by the gallon.” 


Permite Ready-Mixed Aluminum Paint is made by the only 
paint manufacturer specializing in aluminum paint. All 
research activities, all facilities are dedicated to just one 
purpose ... to provide an aluminum paint that goes farther, 
lasts longer, reduces painting costs. 


Permite actually spreads 50% farther than most paints, 
because of the extreme fineness of its powder pigment, and 
the maximum leafing assured by the special synthetic vehicle 
. .. an exclusive Permite feature. Its brilliant, protective 
coat wears much longer, because it offers extra resistance 
to heat, moisture, fumes and oxidation. 


Use Permite and learn the economy of measuring your 
paint costs by the foot instead of by the gallon. 


Permite Ready-Mixed Aluminum Paint is made in two 
types — Non-Corrosive and Heat Resisting. Applied with 
brush, dip or spray gun. 










WRITE FOR FOLDER 
SHOWING HOW 
PERMITE SAVES 

YOU MONEY 


ALWAYS WORKABLE — 
The synthetic vehicle of 
Permite prevents oxida- 
tion. So the pigment never 
oxidizes into a hard mass 
or loses its color in the 
can. 


UNIFORM COLOR—Per- 
mite has pioneered in 
producing a quality alum- 
inum paint in ready-mixed 
form. Saves time, saves 
materials, assures uniform 
color. 


ALUMINUM INDUSTRIES, Inc. 


CINCINNATI, OHIO 





PERMITE DISTRIBUTORS IN ALL PRINCIPAL CITIES 








PAINT 
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WIRE zn hot spots 


NEEDS PROTECTION, TOO! 








Only through the use of asbestos clothing are the 
men in the picture enabled to salvage the remains 
of a derrick—all that’s left after the flaming spout 
of a runaway gas well started its destructive work. 

And no one would expect these fellows to get anywhere 
clad in ordinary working clothes. 

Yet that’s just what you are asking when you put ordi- 
nary wire around boilers, steam lines, tenter frames, soak- 
ing pits, ovens and furnaces. Wire with insulation which 
is perfectly satisfactory under ordinary conditions just 
can’t be expected to stand up when attacked by heat and 
moisture, fumes, oil or grease. 

You need special protection in such cases, but luckily 
it’s not hard to get. Just use ROCKBESTOS A. V. C. 
wire. 

The basis of the insulation of ROCKBESTOS A. V. C. 
wire and cable is the felted wall of million-year-old 
asbestos. Embedded in the asbestos is a high dielectric 
insert of varnished cambric which gives an extra margin 
of dielectric safety under wet conditions. ROCKBESTOS 
A. V. C. wire is genuinely heatproof, can’t burn, is 
unaffected by corrosive fumes and doesn’t rot or bloom 
when attacked by oil or grease. 

You need this wire on every circuit exposed to severe 
operating conditions and on every other circuit which 
might be affected by plant or equipment changes. Our 
catalog tells you how to select and specify the proper 
type. 

Send for it. 


ROCKBESTOS PRODUCTS CORPORATION 


New Haven, Conn. 


Use the handy coupon. 


ROCKBESTOS 


—the wire with permanent insulation 





New Haven, Conn. 
I never looked at it that way before. 
SIGNED 


| 
| 
ROCKBESTOS PRODUCTS CORP. | 7 
| 


Send me your catalog. 





ni Ee A 
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How to Make a 
Lubrication Survey 





(Continued from editorial page 273) 
* 


Where a centrifuge or filter is available, used oil can 
be purified and re-used for the same service. Even 
allowing it to settle for several days and then drawing 
off all except the bottom layer, to which most of the 
impurities have settled, will usually permit the same oil 
to be put back in service. The used oil drained from 
ring-oiled bearings, or splash and circulating systems 
should never be thrown away unless it is contaminated 
with abrasive dust that will make it unsafe, since it may 
be used for hand oiling and for less severe requirements 
in place of new oil. 


Anti-Friction Bearings 


The most common cause of lubrication difficulties 
with anti-friction bearings is the tendency of oilers to 
apply too much lubricant and at too-frequent intervals. 
Most such bearings lubricated by oil bath or splash have 
the oil level controlled by an overflow and usually no 
trouble will be experienced if an oil of the correct vis- 
cosity is used. 

Where anti-friction bearings are grease-lubricated, 
particularly by a grease gun, it is common practice to 
force the housing full of grease. This practice is objec- 
tionable because it results in considerable fluid friction 
due to the churning effect, increases the temperature 
and may cause the grease to break down. Packing hous- 
ings too tight may also cause ball or roller slippage with 
resultant wear. 

The housing should never be filled more than one- 
third full and make-up should be added only when nec- 
essary. Where grease is applied by a gun, the most 
suitable method of controlling the quantity is to limit 
the oiler to a fixed number of turns of the grease gun 
handle and establish a regular greasing schedule. 


Lubrication Records 


It is always good practice to keep accurate records of 
the quantities of lubricants used by each department and 
oiler. If the consumption in any one department sud- 
denly increases above normal, it will become evident at 
once. Lubrication records are also useful in compar- 
ing the efficiency of different oilers, since many cases 
will be found where the quantity of oils and greases 
used by oilers doing the same work but on different 
shifts will vary considerably. 

Wherever possible, the lubrication of all mechanical 
equipment should be under a centralized control which 
will permit standardization of practices throughout the 
plant. Where the quantity of lubricants used is suff- 
cient to justify the expense, a head oiler reporting to 
the plant engineer or master mechanic will be of help 
in coordinating .the work of the various oilers. He 
should be held responsible for the application of all lu- 
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RHOADS TANNATE 
mo LEATHER BELIS&Z& 


of a belt is of 
supreme importance. The principle of the 
While almost any kind Tannate Packing seal is 
of belt should deliver its J. E. RH Oo A D $s & s Oo N Ss very different from the 
rated power under light 


PHILADELPHIA. 35 N. SIXTH ST. buditeision’ ‘packing seal. 
loads, there are many drives NEW YORK, CHICAGO, ATLANTA, CLEVELAND The pressure of the gas or 
in modern producton that have FACTORY, WILMINGTON, DEL. liquid lays the lip against the 
peak-loads that force slips, some- rod or plunger or against the 


times severe enough to run belts cylinder wall, in case of a cup pack- 
off the pulleys. ing, and makes an automatic, smooth 


Tannate Belts continue to deliver SAVE > ae | ro] DERN seal while the pressure is on, but re- 


the needed power during these over- -Yo) DR leases the pressure instantly on the 
load periods, to a remarkable extent, re- & UP IVE $ reverse motion. The hard surfaced com- 


ducing power losses and greatly increasing THEA aS pression packings are at sealing pressure on 
output. \ We. A plunger or cylinder walls constantly. Some- 

In the operation of most machines, there are al times this pressure is so great as to seriously 
short periods when the power required is unusually retard the reverse motion of the hoist or press. 
great. There are few glands for sealing water, oil or air 

Tannate Belting has a large reserve capacity that that can not be packed better with Tannate Leather 
enables it to pull through in the pinch. Its large fac- Packings than with common types of compression 
tor of safety saves stops and worry. packings 
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Dirty 
Reflectors 


do not push the light down 
into the working area. Re- 
gardless of how much you 
pay for the highest grade 
of reflector, its value in 
service will depend upon 
how clean it is kept. 


For Indoor and Outdoor Use 


THOMPSON LAMP LOWERING HANGERS 


A rv } 7) IK coy )) - 
make reflector cleaning easy, and avoid climbing and iy | W RMA-AVE 
electrical hazards. (Me lll 





Simple and rugged construction. 





Easy Cleaning Encourages To ; a Pe 
thorough cleaning for 4 Or ANY 
full lighting efficiency. 


Write for Catalog and full details. | RO YAN -SP |) yD or DUTY 
THE THOMPSON ELECTRIC CO. oh EMFAIE AM NEIMAN 1 S08 


1101 POWER AVE. N. E. CLEVELAND, O., U.S.A. 


Note New Address NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN, USA 


































Down Go Floor Mainten- 
ance Costs When You Use 
‘“A-W” Rolled Steel Floor Plate 


a can lay a beautifully smooth floor— 
but can you keep it that way? You can 
patch broken surfaces and worn spots—but 
can you make the patches stick? 


Protect new floors—repair old floors—with 
“A-W” Rolled Steel Floor Plate. Readily 
and securely laid over any type flooring— 
cut to fit wherever necessary—used as run- 
ners or to cover large surfaces. 


“A-W” Rolled Steel Floor Plate, standard 
Diamond or Diamondette pattern, is eco- 
nomical, wears for years, provides excellent 
traction, speeds trucking, prevents accidents. 
It is laid quickly, at astonishingly low cost. 
Reduces floor maintenance to the practical 
minimum. 


Let us tell you more about it. 


ALAN WOOD STEEL CO. 


108 Years Iron and Steel Making Experience 
CONSHOHOCKEN, PA. 


BRANCHES: Philadelphia, Pa., Fidelity-Philadelphia Trust Bldg.; New 
York, N. Y., 60 E. 42nd St.; Boston, 250 Stuart St.; Los Angeles, 620 W. 
McGarland Blidg.; San Francisco, 444 Market St.; Seattle, 4535 5th 


Ave., N.E 


REPRESENTATIVES: Buffalo, F. E. Allen, Inc.; Pittsburgh, C.C. Poling 
Co.; Detroit, G. C. Davies Co.; Cleveland, ; F. Corlett & Co.; Chicago, 
A. M. Castle & Co.; Houston, I. Van Tassel, P. O. Box 732.; New Orleans, 
Jones & Laughlin Steel Corp.; Birmingham, J. H. Scruggs Co.; Minneapolis, 
R. E. Deutsche Co. 
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bricants, and oilers should report to him all defective 
oiling devices or bearings. 

A study of maintenance or operating records will 
often show that one machine or type of machine is diffi- 
cult to lubricate and is subject to frequent bearing 
failures. Many times such conditions are allowed to 
continue, and high maintenance costs are accepted as a 
necessary evil. 

It is usually possible to find a solution. Sometimes 
merely changing the location of grooves in the bearings 
will suffice. In other instances changing the method of 
application, point of delivery, or type of lubricant, will 
eliminate bearing failures. 

Sometimes lubrication troubles are caused by faulty 
mechanical conditions, such as worn bearings, misalign- 
ment, or excessive clearances. Use of a heavier oil or 
change in the type of lubricant may alleviate such a con- 
dition, but efficient operation will be obtained only by 
correcting any mechanical defects. 


Recommendations 


After the various lubrication requirements and 
problems have been analyzed, recommendations for im- 
provements covering types of lubricants, methods of 
application, bearing design, oiling labor control, and 
lubrication records should be prepared and put into 
effect. If outside help is desired, do not hesitate to 
request the services of the engineering departments of 
the suppliers of lubricants; much valuable assistance 
may be secured from this source. 

Intelligence must be used in the purchase of lubricants 
so that the oils and greases will be suitable and econom- 
ical for the services for which they are used. Bearing 
design and method of application have as much to do 
with proper lubrication as the oil or grease used, and 
all these factors should be considered together in any 
attempt to reduce costs. The purchasing, operating, and 
maintenance departments should cooperate if the most 
efficient results are to be secured, since the consumption 
of lubricants and their ability to reduce maintenance cost 
have as much to do with the cost of lubrication as initial 
cost per gallon or per pound of oils and greases. 


Vv 





Now’s the Time 
to Put Buildings in Shape 





(Continued from editorial page 280) 


the purpose of keeping out all moisture from the exterior. 
Paints, alone, however, are not enough to preserve 
surfaces, and a necessary adjunct to them is caulking. 
Probably the most expensive maintenance is incurred 
from the use of improper caulking materials and work- 
manship, or the entire absence of caulking. 

A team of men on a scaffold slung from the roof can 





perform the three items of cleaning, caulking, and prim- 
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Type WB Brakes, brake shoes 
are released by simply turning 
a hand nut. In this manner, arm- 


In Type WB Brakes, EC&M 
y has given industry a brake that 
d has everything—a brake employ- 
r ing the best of wear-resisting 
materials to insure long_life- 
maintained alignment of work- 
ing parts—and with a minimum 
1 number of adjustments in serv- 
ice. 

Particular attention has also 
been given to the design of these 
brakes to permit quick removal 
of motor armatures. With EC&M 





Blocks are accurately ground on 
both sides to uniform thickness 


atures can be replaced without 
disturbing the original adjust- 
ments of the brake. 


It is possible to use extra thick 
brake blocks on EC&M Type 
WB Brakes, because this material 
has the proper frictional quali- 
ties throughout its entire thick- 
ness. This permits complete 
wear down to the rivet heads. 





Compare WB Blocks with the 


material used on your auto 





NEW YORK-50 CHURCH ST. 
CHICAGO- 310 So. MICHIGAN AE, 
DETROIT~DIME BANK BLDG. 

BIRMINGHAM ~BROWN-MARX BLDG. 


CINCINNATI ~|=NARONAL BANK BLDG. 
ST. LOUIS=1027 cuartonia Terrace 


CLEVELAND, OHIO 


HOUSTON -928 M&M. BLDG, 
TORONTO>#2 NEVILLE PARK BLVD. 












THIS BRAKE has Ceetgthing 





Wear-resisting parts maintain 
alignment--minimize adjustments 


Being a non-compressible material 
also contributes to infrequent 
adjustments. 


Users of these EC&M Type 
WB Brakes have found, from the 
standpoint of low maintenance, 
that these brakes have no equal. 
Records of repair part costs show 
extremely low up-keep costs in 
severe service. 


Let us send you the complete 
facts. Write for a copy of Bulletin 
1004-A describing these efficient 
and extraordinarily durable 
brakes. 


THE ELECTRIC CONTROLLER & MFG. CO. 


PHILADELPHIA ~WITHERSPOON BLDG. 

PITTSBURGH-OLIVER BLOG. 
SAN FRANCISCO-420 MARKET ST. 
LOS ANGELES- 912 E. THIRD ST. 
BUFFALO — 888COLVIN BLVD. 
SEAT TLE-2207-I@ AVEso, 
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Providing Quicker 
Cheaper Methods 
In Maintenance 
And Production 


VERY Bunting product embodies the plus 

factor of service as well as all the character- 
istics of a perfectly made material or pant. There 
is a valuable money-saving . ' 
idea as well as a physical 
form in Bunting “Ready Jj 
Made” Bushings and Bear- (iJ 
ings, Bunting Bronze <= 
Cored and Solid Bars, 
and Bunting Babbitt. 








STOCK BUSHINGS 
AND BEARINGS 


Bunting’s “Ready Made” 
Bushings and Bearings af- 
ford you the priceless ad- 
vantage of procuring in- 
stantly from stock over 500 
different such items com- 
pletely machined and _fin- 
ished, ready for assembly in 
machine tool and electrical 
mechanisms. These meet 
every usual application. Any 
quantity at any time in- 
stantly available at 16 fac- 
tory branch’ warehouses. 
Write for list. 


MACHINED AND CENTERED 
BRONZE BARS 





Bunting Bronze Bars in 
115 sizes and Bunting 
Lead Base Babbitt are 
available from leading 
mill supply wholesalers 
everywhere and at fac- 
tory branch warehouses. 
Write for lists and data. 


LEAD BASE BABBITT 





THE BUNTING BRASS & BRONZE 
COMPANY 


TOLEDO, OHIO 


Branches and Warehouses 
New York, Brooklyn, Newark, N. J., Boston, Phila- 
delphia, Cleveland, Cincinnati, Detroit, Chi- 
cago, Minneapolis, St. Louis, Dallas, 
Kansas City, Los Angeles, San 
Francisco, Seattle. Export 
Office: Toledo, Ohio 






















S 
BUSHINGS: BEARINGS. Barr 








SUPERIOR LEAD 
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assuming that protection starts soon 
after completion of a building. The cleaning can be per- 
formed by brushing, or blowing with compressed air at 
a pressure of 75 to 100 pounds per square inch. The pur- 
pose is to remove only extraneous materials without 


ing at one “drop,” 


marring the wall surface. At the same “stage” in the 
“drop,” all cracks in masonry buildings that are approxi- 
mately ;g inch or more in width should be cut wider to 
remove minute, spalled particles, thoroughly cleaned, 
and a plastic caulking material forced into them with a 
gun, filling them slightly more than flush with the ex- 
terior wall face. Cracks caulked in this way should in- 
clude edges of panels at columns, edges of door and 
window frames, and the underside of wall copings, be- 
cause it is cracks located in such places and almost always 
overlooked that cause more damage to buildings and their 
contents than might be supposed. They permit the en- 
trance of water, at first unnoticed, until a large amount 
of damage has been done and the structure itself im- 
paired; then extensive repairs must be made. A crack 
in an exterior masonry face, whether horizontal, trans- 
verse, or vertical, will permit the entrance of rain water, 
and even though it comes in at the roof level it may 
eventually show up on floors far below and damage the 
contents of the building, as well as the wall itself. 

Spalling of concrete is also brought about in the same 
way by lack of proper caulking. Water enters, freezes 
in cracks, and in freezing expands and pries off pieces of 
the concrete. 


Caulking Materials 


Next in importance to the manner of caulking is the 
material. Formerly grouts of varying mixes of cement 
were used and either forced or troweled into cracks. 
These mixes, when cured, became hard and left hair-line 
cracks at the caulking edges. Breaking of the paint coat 
permitted the entrance of water which in a short time 
forced the caulking loose. As a result the caulking 
material either spalled off again or fell out when con- 
tinued movement ofthe building due to additional settle- 
ment or expansion and contraction caused the original 
cracks to open wider. 

During recent years other materials have been com- 
pounded, principally of asphalts, asbestos, and oils that 
are superior to cement caulking in that they remain plas- 
tic, do not allow the entrance of water at the edges, due 
to their good adhesion, and will expand or contract 
elastically with the movement of the building. These 
materials are relatively cheap and will outlast grouting 
in cracks by reason of their elasticity. 

Such materials are not suitable for use when large 
blocks of masonry have spalled off. or large openings are 
to be closed. This condition requires the application of 
new concrete, secured to the structure with steel reinforc- 
ing ties or dowels that are made in different forms for 
each separate condition. 


(In a later article the selection and application of caulk- 
ing materials and paints will be considered, along with the 
procedure in inspecting and repairing interior surfaces. 
—Ep). 
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TRAINS 
brings SPEED with SAFETY 


OVING units, whether they are railroad 

trains or machines in Industry, must be 
linked to human intelligence. Modern railroad- 
ing depends on communication for fast, accu- 
rate control. In Industry the véta/ link is Motor 
Control. 


Being the vital link in the mastery of man 


over machines, Motor Control is far more im- 
portant than either its size or cost indicates. It 
is a factor in the speed and dependability of 
production, the quality of workmanship, the 


Make Your Next Break- 
down a Test Case 


Don’t take anyone’s word for 
the importance of Motor Control. 
Prove it yourself. Select a ma- 
chine that chronically upsets pro- 
duction. Ask a C-H engineer to 
recommend correct Motor Con- 
trol. Let results... fewer break- 
downs, speedier operation, lower 
maintenance show you the im- 
portance of Motor Control through- 
out your plant. Call in Cutler- 
Hammer and uncover savings for 
years to come. 






























I 


IU 














cost of power and maintenance, the safety of 
men, motors and machines. 


Be sure your plant appreciates the importance 
of Motor Control. Plants which do, usually 
specify Cutler-Hammer Motor Control for every 
motor or motorized machine. Motor builders 
recommend it. Leading machinery builders fea- 
ture it. Independent electrical wholesalers stock 
it for your convenience. CUTLER-HAMMER, 
Inc., Pioneer Manufacturers of Electric Control 
Apparatus, 1206 St. Paul Ave., Milwaukee, Wis. 





% CUTLER HAMMER 


The Control Equipment Good Electric Motors Deserve 
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A NEW 


Liquid Cement 


of 


General Utility. 


Almost every factory has its adhesive 
problems—some large, some small. 
CASCO Glue, well known to Amer- 
ica’s woodworking industry, is now 
available in the form of a ready-for- 
use liquid which sets quickly, pro- 
viding a strong bond... permanent- 
ly flexible and waterproof... giving 
satisfaction on nine out of ten glu- 
ing jobs. 


NEW! CASCO 
All-Purpose CEMENT 


A general purpose liquid cement, 
combining in a water vehicle, the 
strength and adhesivenessof CASEIN 
with the waterproofness and flexi- 
bility of Rubber Latex. Ready for 
use; no heating; no volatile solvent; 
no fire risk. 


CASCO ALL-PURPOSE CEMENT 
(No. 7715) combines permanently 
any two materials (metal, glass, rub- 
ber, wood, leather fabric, etc.) pro- 
viding one of the materials has 
sufficient porosity to permit escape 
of the water in the film of the cement. 
The bond is proof against heat, 
water, oil, alcohol, etc. 





A Few of the Many Satisfactory 
Applications... 


Cementing a. fabric or leather to 
metal, such as lamp bases, ashtrays, etc. 


Cementing floor coverings (linoleum, 
rubber, etc.) to wood, concrete, steel, etc. 


As an erection cement, for bonding 
wall and ceiling coverings, and decora- 
tive or acoustic tile, fibre-boards, etc., to 
any surface, plaster, metal, wood or paint. 

As a belt cement; and for general fac- 
tory repairs. 

As a general automobile cement for 
top repairs, window stripping, interior 
trim, etc. 











TEST QUANTITIES FREE 


We don’t know the peculiarities of your 
gluing problem but we do have the 
hunch that CASCO ALL-PURPOSE 
CEMENT will do a better job for you. 
That is why we welcome requests for 
samples .. . so you can test CASCO 
under actual working conditions. 

We will send, free from obligation, a 
full quart to any established company. 
Please advise: 

1. Materials to be cemented 

2. Approximate monthly use (gallons) 


or 
One Gallon Can $2.00 
F. O. B. Bainbridge, N. Y. 


THE CASEIN MFG. CO. 
OF AMERICA INC. 
350 Madison Ave., New York, N.Y. 
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other. The equalizer wire and 
buses are almost as large as the 
main leads; so I assume that they 
are of ample size. Can someone 
tell me why the generators will not 
run properly in parallel, and how 
to remedy the situation? 
F.D.—North Hollywood, Calif. 


ENERATORS are designed with 
a reserve of interpole field flux. 
When operating with a stronger inter- 
pole field than is required to produce 
satisfactory commutation under the 
service conditions, this field produces 
an effect similar to a series field and in- 
creases the terminal voltage with in- 
crease in armature current. Since the 
equalizer connection is made outside 
the interpoles it has no effect on con- 
trolling the compounding action of the 
interpole field and the resulting effect 
on the division of load between ma- 
chines operating in parallel. 
To secure satisfactory parallel opera- 
tion of these generators, I recommend 
reducing the strength of their interpole 
fields to a value which is not appreciably 
more than is required for good commu- 
tation. This can be done by shunting 
the interpoles of each machine with 
strips of copper ribbon. The amount of 
shunt required will have to be deter- 
mined by experiment. 
E. L. Kirk, Electrical Department 
The Dow Chemical Company 
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THE 


SCIENCE 








For the Factory Manager 
and Personnel Executive 


A Practical Handbook 
of Industrial 
Psychology 
by the O ut- 
standing 
Authority in 
the field 











OF WORK 


By MORRIS S. VITELES 


Department of Psychology 
University of Pennsylvania 


In his earlier work, Industrial Psychology, 
Dr. Viteles presented a comprehensive, tech- 
nical survey of the methods and principles 
of industrial psychology for the scientific 
field. This book, simpler and less tech- 
nical in detail, covers the same ground for 
the practical man of industry. The exec- 
utive who applies the materials and methods 
outlined in this volume will see definite 
results in the improvement of the efficiency 
and morale of his departments. Text sup- 
plemented by sketches and diagrams. $4.00 


W. NORTON & COMPANY, Inc. 
70 Fifth Avenue, New York 
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Midland, Mich. 


Clearing Grounds in 
Cable Line 


An underground line consisting 
of three, single-conductor lead 
sheath cables in iron condmt sup- 
plies power at 550 volts to a wood 
stacker. The line is about 4 mile 
long with plugging boxes spaced 
300 feet apart. It is always sub- 
merged in the springtime and we 
experience much trouble with 
grounds and shorts, which must be 
cleared as soon as possible. How 
should I go about locating the 
faulty sections between plugging 
boxes, and smoking out the defects? 

L.G.D.—Northampton, Mass. 





.. QUESTION can be answered 
in a general way by citing a similar 
experience. A cable run about 600 ft. 
long with three manholes in the run was 
permanently submerged in salt water. 
At each manhole provision was made 
for tapping. Conventional methods for 
locating troubles by means of a bridge 
or fault detector were unsatisfactory and 
uncertain. It was found that all the 
troubles, grounds, or short circuits oc- 
curred at the tap points and were 
cleared up when boxes designed on the 
principle of a diving bell were installed. 
To locate faults, normal voltage was 
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applied at one end and sections of the 
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Over-Run and Under-Run 


These twin nuisances of produc- 
tion are suppressed for good 
when Predetermined Producti- 
meters (pre-set counters) are put 
on the machines. 


When the count reaches the pre- 
set figure the Productimeter will 
ring a bell, flash a signal, or stop 
the machine, thus dispensing 
with any risk.of over- or under- 
production. 


We have them for almost any 
type of machine, all giving at any 
time the actual count, the pre-set 
figure, and the running total. 


DURANT MFG. CO. 
1918 N. Buffum St. 
Milwaukee, Wis. 


* Productimeters 
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PIONEERS IN 





| eens PRODUCTION! Dollar- 
squandering shutdowns, delays, spoilage... 
due to weather changes! Many companies 
are paying a pretty penny for them. 


It takes a staunch, weather-worthy produc- 
tion ship to sail the rough business seas of 
today...and show a profit. Any other craft 
is headed for Davy Jones’ locker. 


What is the answer? Hundreds of concerns 
whose products or production processes are 
sensitive to weather conditions have found 
it. It is Sturtevant Air Conditioning. Through 


Atlanta Camden 


0) Please mail your Bulletin AC-101, “Industry Freed of Weather Hazards”. 
O Have your representative call. 









Sturtevanl 


A e6.v.0 par ore 


Air Conditioning 





the use of it, costly manufacturing snags 
have been eliminated, production costs low- 
ered, quality of products improved. 


If you are suffering from weather-weak pro- 
duction it certainly would pay you to send 
for “Industry Freed of Weather Hazards”. It 
gives a clear, comprehensive picture of what 
industrial air conditioning has done for 
makers of yarns, textiles, glass, chemicals, 
bread, leather, printed matter, cigars and 
cigarettes, candy, and other products. 


For your convenience...the coupon below. 


PND FOR THiS ENLIGHTENING BULLETIN | 


COOLING AND AIR CONDITIONING CORP. - HYDE PARK, BOSTON, MASS. 
Division of B. F. Sturtevant Company 


Chicago Los Angeles New York 


F. 6-34 


COMPANY. 








NAME 





ADDRESS. 





INDUSTRIAL AIR CONDITIONING 

















Here’s Why 
QUINCYS 
Always Perform 


Correct design, coupled with such 
modern refinements as Pressure 
Lubrication, Lynite Rods, Timken 
Bearings; and other advanced en- 
gineering features—make Quincys 
extraordinarily efficient in any air 
service, whether regular, standby 
or auxiliary. 


































In addition, each compressor has 
that plis quality which is built 
into it only by the careful work- 
manship of good craftsmen, who 
build compressors exclusively. 


Specifications cannot cover this 
feature — but performance will 
prove its value. 


Before you buy: 


Investigate — Quincy Compressor 
Features. 

Ask about—Quincy Air Engineer- 
ing Service. 

MODEL WWD—Water 
Cooled Duplex, with 


pressure lubrication. 
Any type control, 










MODEL _ WWC — Water 
Cooled Duplex, with - 
sure lubrication. ‘om- 
pletely automatic includ- 
ing all controls. 


QUINCY COMPRESSOR CO. 
302 MAINE STREET, QUINCY, ILLINOIS 
205 W. Wacker Drive, Chicago, Illinois 
30 Church Street, New York, New York 

















Compressors 














cables were taken out, in order, begin- 
ning at the far end. A lamp ground 
indicator showed at once when the de- 
fective section had been cleared from 
the remaining portion. 

In only one instance was _ trouble 
found between manholes. It was neces- 
sary to pull the cable out of the duct in 
order to repair the trouble, which was 
due to a puncture in the pipe. 

In one instance a dead ground at a 
manhole was located by means of a 
high-frequency (interrupted current) 
fault detector but the conditions were 
favorable to this type of test. This 
cable has now been in operation for 
four years without a case of trouble. 

The practice of “smoking out” de- 
fects will usually not be satisfactory in 
iron pipe unless the ground is sufficient 
to allow considerable current to flow. 

I recommend that the conduit line 
and plug boxes be made absolutely 
water-tight. This can be done without 
great expense. If short circuits and 
grounds occur between plugging boxes 
the only satisfactory way to avoid future 
trouble will be to pull out the existing 
cable and repair it thoroughly or install 
new cable. C. O. von DANNENBERG 

Brooklyn, N. Y. 


Vv 
TRADE LITERATURE 


(Continued from editorial page 292) 
S 


Conveyor — Bulletin, “Belt Conveyor 
Idlers,” types, dimensions, prices. — The 
C. O. Bartlett & Snow Co., 6200 Harvard 
Ave., Cleveland. 


Couptincs—Bulletin No. 35, “Parker 
Tube Couplings and Associated Equip- 
ment.”—Parker Appliance Co., 10320 Berea 
Road, Cleveland. 


Courtincs—Bulletin, “Type WH Flex- 
ible Couplings.”—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Cutouts—Bulletin A, “When a Fuse 
Blows a Neon Lamp Glows.” Describes 
Fusolite Indicating Cutouts—L. S. Brach 
Mfg. Corp., 80 Duryea St., Newark, N. J. 


DrivE—Book No. 1374, “Variable Roller 
Drive, Self-Adjusting Variable Speed 
Transmission.” —Link-Belt Co., Chicago. 


Dust Hazarp—Monthly folders dealing 
with dust hazards and their prevention in 
industry.—The Northern Blower Co., West 
65th St. and Barberton Ave., Cleveland. 


Evectric Heaters — Leaflet TB 30, 
“Trent Electric Heating Elements and 
Units.”—Harold E. Trent Co., 618 N. 54th 
St. at Poplar, Philadelphia. 


FEEDWATER TREATMENT—Bulletin, “Feed- 
water Treatment by Electricity.” —Electric 
Water Conditioning Co., Inc., Los Angeles. 


LuBRICANTS — Technical Bulletin No. 
F182, “Concerning the Use of Colloidal- 
Graphited Lubricants in Ball Bearings.”— 
Acheson Colloids Corp., Port Huron, Mich. 


LusricaTIon—Booklet, “Lubrication of. 
Ball Bearings.”—The Fafnir Bearing Co., 
New Britain, Conn. 
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ENGINEERS 
get the FACTS about 


SLINGS 


@ After investigating serv- 
ice records and making thorough 
time studies, plant engineers and 
superintendents find that braided 
slings give many times the service 
of ordinary sling equipment. 
© Macwhyte braided slings (pat- 
ented) are made of multiple parts 
of wire rope spliced endless and 
then braided. They are non-kinking, 
non-spinning, highly flexible. And 
they provide positive safety. 

e Write for catalog, complete data 
and performance records. 


Macwhyte Company « Kenosha, Wisconsin 


ADV. NO. 130 


MACWHYTE 


WIRE ROPE BRAIDED 


Slings 
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Texsteel Sheaves... 


Built for Dependability 
and Economy..... 


Texrope Belts, made for 
Allis-Chalmers by B. F. 
Goodrich, are formed in 
precisely machined 
molds. They seat per- 
fectly in the grooves of 
Texrope Sheaves. 





ERVICE records demonstrate the ability of Texsteel Sheaves to 
withstand stress and give maximum performance. Texsteel 
Sheaves are accurately formed of tough steel and strongly welded 
at the rim and web to resist shock and vibration. They are truly 
rigid in construction—light in weight and accurately balanced to 
assure maximum efficiency. They are attractively finished in a high 
grade aluminum lacquer which provides for permanent protection. 


Short center Texsteel Texrope Drives are low in cost and are 
available for ratios up to 7 to | and for ratings up to 15 horse- 
power. They have the approval of thousands of users in many 
industries. On account of their advantages and economies, Tex- 
steel Texrope Drives are accepted as standard equipment by ma- 
chinery manufacturers. 


ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN 


INSISTON GENUINE 


TEXROPE 5 ) DRIVES 


ORIGINATED AND PATENTED § Be anor: = BY ALLIS-CHALMERS MFG. CO, 





STOP FEEDING 
MAINTENANCE 
DOLLARS TO FIRE 
EXTINGUISHERS 


HERE IS A NEW UNIT 
THAT NEEDS REFILLING 
ONLY WHEN USED 


wt pour good money into soda 
and acid fire extinguishers for re- 
charging every year? The new Kidde 
extinguisher costs no more than soda 
and acid extinguishers initially and it 
costs nothing for upkeep. The Kidde 
extinguisher will save you from fifty 
cents to a dollar annually in main- 
tenance. 

The new Kidde extinguisher is a 
pure water unit that is discharged by 
the pressure supplied by a cartridge of 
carbon dioxide gas. It needs refilling 
only after use. It has all the effective- 
ness of soda and acid extinguishers. 
Itis labeled by boththe Underwriters’ 
and Factory Mutual Laboratories. 

Why not reduce maintenance expense by 
standardizing on Kidde extinguishers for all 
general occupancy hazards? Write to Walter 
Kidde & Company, Inc., Bloomfield, N. J., 
for complete information. No obligation. 


KIDDE PURE WATER 
FIRE EXTINGUISHER 
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MetaL Latu—Handbook, “Red Top 
Metal Lath and Steel Building Products.” 
—United States Gypsum Co., Steel Prod- 
ucts Div., Chicago. 

Meters — Bulletin No. 44-A, “Savings 
Effected by Bailey Boiler Meters.”—Bailey 
Meter Co., 1050 Ivanhoe Road, Cleveland. 

Motpinc Compounp—Bulletin, “Durez 
Molding Compounds.”—General Plastics, 
Inc., North Tonawanda, N. Y. 

Paint—Catalog A. I. A. 25, “Debevoise 
Maintenance Paints.”—The Debevoise Co., 
968 Grand St., Brooklyn, N. Y. 

REFRACTORY MatERIAL—‘Pire Plastic In- 
sulating Refractory.”—Chicago Fire Brick 
Co., 1451 Elston Ave., Chicago. 

STEEL AND WIrE — Folder, describes 
Globe wire products, high-speed steels, 
tool steels, stainless steels, in bars, rods, 
and wire—Globe Wire Div., Firth-Ster- 
ling Steel Co., McKeesport, Pa. 

TRANSFORMER — Bulletin D.M.F. 8323, 
“New, Completely Self-Protecting, Surge- 
Proof Distribution Transformer.”—West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 

Vatves — Bulletin, describes line of 
Stabilflo controlled valves—The Foxboro 
Co., Foxboro, Mass. 


BOOKS 


SEEING AND HUMAN 
WELFARE 


Matthew Luckiesh, D.Sc., Director, 
Lighting Research Laboratory, General 
Electric Company. The Williams & 
Wilkins Company, Baltimore, Md., 190 
pages. Index. $2.50. 

Discusses in lay terms the science of 
seeing developed by the author and his 
associates. Tells how to improve vision 
and visibility, conserve eyesight. 


On the Calendar 


JUNE 

17-22, Society of Automotive Engineers, 

summer meeting, Saranac Lake, N. Y., 
John A. C. Warner, General Man- 
ager, 29 West 39th St., New York. 

18-21, National Association of Purchasing 
Agents, annual convention and In- 
form-A-Show, Cleveland. Ralph G. 
Sweeney, General Convention Commit- 
tee Chairman, Allyne-Ryan Foundry 
Co., Aetna Rd., & E. 91st St., Cleve- 
land. 

18-23, American Association for the Ad- 
vancement of Science, summer meet 
ing, Berkeley, Calif. Henry B. Ward, 
Permanent Secretary, Smithsonian 
Institution Bldg., Washington, D. ; 

25-29, American Society for Testing Mate- 
rials, annual meeting, Atlantic City, 
a se Hess, Assistant Secre- 
tary, 1315 Spruce St., Philadelphia, Pa. 


25-28, National Association of Cost Ac- 
countants, annual convention, Cleve- 
land. Stuart C. McLeod, Secretary. 
1790 Broadway, New York. 

25-28, American Society of Mechanical En- 
gineers, semi-annual meeting, Denver, 
Colo. Calvin W. Rice, Secretary, 33 
West 39th St., New York. 


JULY 
The Summer Institute for Social 
Progress, Wellesley College, Welles- 
ley, Mass. M. B. Luitweiler, Chair- 
man of Admissions Committee, Mill- 
burn, N. J 


7-21, 








Realize the most from your 


MOTION AND TIME STUDY 


INVESTMENT 





Many organizations conduct mo- 
tion and time study work, but not 
all of them obtain the full bene- 
fits which this activity should 
bring. Organizations that are 
leaders in the application of scien- 
tific management principles have 
effected cost reductions of from 
30% to 40% on supposedly effi- 
cient operations by applying the 
advanced motion and time study 
technique taught by the Methods 
Engineering Council. A simple 
demonstration example which will 
show how much you are getting 
from your motion and time study 
work will be sent upon request. 
There is no obligation, of course. 





CONSULTATION 
and 
INSTALLATIONS 


*INSTRUCTION 
and 
*TRAINING 





METHODS ENGINEERING COUNCIL, inc. 


Wood and Franklin Streets, 
Station 21, PITTSBURGH, PA. 


“Booklet describing courses 
sent free upon request. 
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Pyro} 


( Sunpliy Add to Regular Oil ) 


Pyroil is the latest scien- 
tific achievement in lu- 
brication. Simply added 
by the ounce to the 
regular oil and grease, 
it cuts friction, over- 
heating, wear and dam- 
age because it sheaths 
all frictional metal with 
a heat-proof, wear-resist- 
ing surface of protection, 
which constantly renews 
itself. Actually makes 
metal self-lubricating. 
Cuts operation. costs. 
Mail coupon for a 
FREE COPY of new 
Pyroil Industrial Bro- 
chure, tllustrating, 
classifying and tabulat- 
ing many important 
Pyroil facts and uses. 
Genuine Pyroil is 
Manufactured, Pat- 
ented and Guaran- 
teed by Pyroil Com- 
any, ef 
Pear. * 
392 LaFol- 
lette Ave., 
La Crosse, 
Wis., U.S.A. 





PYROIL COMPANY 

392 LaFollette Ave., LaCrosse, Wis., U.S.A. 
Please send a Free copy of the new Pyroil Indus- 
trial Brochure, as described. 























